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MOMENTS IN I-BEAM BRIDGES 
I. InrTRODUCTION 


1. Object and Scope of Investigation ——The studies reported in this 
bulletin were undertaken in an attempt to obtain a better understand- 
ing of the behavior of the type of structure commonly called the 
I-beam bridge, consisting of a concrete slab continuous over steel 
beams. This type of structure is so simple in appearance and so 
_ conveniently constructed that it has found widespread use for highway 

bridges. Consequently, an investigation of the action of this type of 
bridge with a view toward development of better design methods 
appeared desirable. 

The data contained herein are based entirely on analytical con- 
siderations, and apply to simple-span right bridges consisting of slabs 
supported by five identical parallel beams, uniformly spaced. Mo- 
ments are determined at various points in the slabs and in the beams 
for different positions of a concentrated load on the structure. The 
flexibility of the beams is taken into account in the analysis. Influence 
values for moment are given for a group of structures of various pro- 
portions and of different relative stiffnesses of slab and beams. From 
the influence values, moment coefficients are determined for a number 
of bridges of different span lengths subjected to standard highway 
truck loads. General relations bearing on the design of I-beam bridges 
are derived from the results of the analyses. 

The numerical values of moment coefficients are generally appli- 
cable also to structures with concrete instead of steel beams, as well 
as to structures with steel beams anchored to the concrete slab by 
means of shear connectors. 

The analytical work on I-beam bridges has been supplemented by 
tests of models of a number of bridges. These experimental studies 
are to be reported in a later publication. 


2. Acknowledgment.—The work reported herein was done as a part 
of an investigation of the effect of concentrated loads on reinforced 
concrete bridge slabs, which is being conducted by the Engineering 
Experiment Station of the University of Illinois in cooperation with 
the Public Roads Administration of the Federal Works Agency and 
the Illinois Division of Highways. The investigation is under the 
administrative direction of Dran M. L. Encrr, Director of the Engi- 
neering Experiment Station; Proressor F. B. Seety, Head of the 
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Department of Theoretical and Applied Mechanics; and PROFESSOR 
W. C. Hunrineton, Head of the Department of Civil Engineering. 

An Advisory Committee, with the following personnel, is in gen- 
eral charge of the program of the investigation: 

Representing the Public Roads Administration: E. F. K®LLEY, 
Chief, Division of Tests; RaymMonp ArcHIBALD, Senior Structural Engi- 
neer. (Until his death in December 1939, A. L. GErmeEny, Senior 
Engineer, was a representative. From January 1940 until June 1941, 
L. A. Parmer, Associate Research Specialist, served on the Committee.) 

Representing the Illinois Division of Highways: M. J. FLEMrne, 
Assistant Chief Highway Engineer; A. Benescu, Engineer of Grade 
Separations. 

Representing the University of Illinois: F. E. Ricuarr, Research 
Professor of Engineering Materials; N. M. Newmark, Research Assist- 
ant Professor of Civil Engineering. 

Consultants to the Advisory Committee, from the University of 
Illinois: W. M. Wixson, Research Professor of Structural Engineering; 
T. C. SHepp, Professor of Structural Engineering. 

The whole investigation is under the general guidance of Professor 
Richart. The work reported herein was done under the direction of 
the senior author, and was started as a thesis submitted in partial 
fulfillment of the requirements for the degree of Master of Science in 
Civil Engineering in the Graduate School of the University of Illinois, 
by the junior author, then Special Research Graduate Assistant in 
Theoretical and Applied Mechanics. 

Detailed calculations have been made by C. P. Simss, the late E. D. 
Ouson, W. M. PrecxHam, and L. E. Goopman, Research Graduate 
Assistants; by W. L. Couuins, Assistant Professor of Theoretical and 
Applied Mechanics, and by L. N. Muir, student in Civil Engineering. 
Some additional calculations have been made by F. L. Enasz, In- 
structor in Theoretical and Applied Mechanics, and by W. H. Brerv, 
G. B. Simpson, and W. F. Numricu, students in Civil Engineering. 


3. Method of Analysis—The data reported in this bulletin were 
obtained by computation based on the method of analysis described in 
Bulletin 304* of the Engineering Experiment Station. Certain assump- 
tions are involved in the analysis. These assumptions are: 

(1) The resultant of the normal stresses acting on any cross- 
section of the slab is a pure couple. 


*“A Distribution Procedure for the Analysis of Slabs Conti i a 
Univ. of Ill. Eng. Exp. Sta. Bul. 304, 1938. ¥ iret ta 
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(2) The material in the slab is homogeneous, elastic, isotropic, and 
of constant thickness. 

(3) Flexural strains vary linearly through the depth of the slab. 

(4) The beams exert only vertical forces on the slab; there is no 
shear between the top flange of the beams and the bottom of the slab. 
(An approximate study of T-beam action is made, however.) 

(5) The reaction of the beam acts on the slab along a line, and is 
not distributed over a finite width. 

(6) A beam and the slab directly over it deflect alike; that is, the 
_ slab does not separate from the beams. 

(7) The edge beams on either side of the bridge are located at the 
edge of the slab. 

(8) Both the slab and the beams are simply supported at the ends 
of the span. 

In addition, the value of Poisson’s ratio for concrete is assumed to 
be zero for practically all the calculations. 

The detailed calculations for the effect of concentrated loads on 
I-beam bridges are long and tedious, and would serve no useful pur- 
pose if given here. The calculations were made by means of infinite trig- 
onometric series, with as many as 16 terms being considered for some 
of the structures analyzed. With the particular choice of dimensions 
of the structure and relative stiffness of the beams, it was possible to 
use different combinations of the same numerical values for a number 
of structures. This shortened the great amount of computation re- 
quired for the 20 basically different structures for which influence 
coefficients are tabulated in Appendix A. In certain cases the slow 
convergence of the series made it necessary to estimate the effect of 
the terms in the series that were neglected. It was possible to find 
reasonably accurate expressions for the sums of the neglected terms in 
every instance. It is believed that the influence values reported in 
Appendix A are, with few exceptions, accurate to the number of 
significant figures reported. 


4. Notation—tThe following notation is used throughout this bul- 
letin. The longitudinal direction is always taken as the direction of 
the beams. 

a = span of bridge, center to center of supports. 

b = transverse spacing of beams. 

c = diameter of uniformly loaded circular area representing a 

wheel load. 

h = total depth of slab. 
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moment of inertia per unit of width of the cross-section of 
the slab; for a homogeneous material, J = h’/12. 

modulus of elasticity of the material in the slab. 

Poisson’s ratio of lateral contraction for the material in the 
slab. 
EI 


> = measure of stiffness of an element of the slab. 
ys 


= modulus of elasticity of the material in a beam. 


ll 


moment of inertia of the cross-section of a beam (or trans- 
formed moment of inertia of a T-beam). 


Eyl, 
aN 


the stiffness of the beam relative to that of the slab. 

concentrated load applied to the slab. 

load per unit of length uniformly distributed along a beam. 

load per unit of area uniformly distributed over the slab; 
also weight of the slab, per unit of area. 

transverse bending moment per unit of length acting on a 
longitudinal section of the slab, positive when producing 
compression at the top of the slab. 

longitudinal bending moment per unit of width acting on a 
transverse section of the slab, positive when producing 
compression at the top of the slab. 

bending moment in a beam or in a T-beam, positive when 
producing compression at the top. 

modified bending moments under a unit load uniformly dis- 
tributed over a circular area at the center of an infinitely 
long simply supported slab. M,; is in the direction trans- 
verse to the supports, M,; in the direction parallel to the 
supports. 

coefficient in Equations (19) and (20); effective proportion 
of wheel load to be used in computing maximum moments 
in a beam due to standard truck loading. 

length defined by Equation (21), in terms of which maximum 
moments in beams are stated. 


= a dimensionless coefficient which is a measure of 
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II. Resutts or ANALYSES FOR CONCENTRATED LOADS 


5. Tables of Influence Values for Moments in Slab and in Beams.— 


_ Tables of numerical values of influence coefficients for moments at 
_ various points in slab and beams due to unit loads are given in 


Appendix A, Tables 1 to 96 inclusive, for bridges having ratios of 
spacing of beams, b, to span of bridge, a, of 0.1, 0.2, and 0.3. These 
correspond to ratios of width of roadway to length of span of 0.4, 
0.8, and 1.2. 

The relative stiffness of the beams, compared to that of the slab, 


28 determined by the dimensionless coefficient H which is defined by 


the relation 
Eyl, 


aN 


where £, = modulus of elasticity of the material in a beam, 
I, = moment of inertia of cross-section of beam, 


EI 
1— 3 
= modulus of elasticity of the material in the slab, 
moment of inertia per unit of width of the cross-section 
of the slab, 
Poisson’s ratio, generally taken as zero in the data 
given here. 


les et 
| 


l| 


= 
l| 


The values of H range between a low value, corresponding to a very 
flexible beam, and a value of infinity, corresponding to a beam that 
does not deflect. 

Table I gives an outline of the tables of influence coefficients for 
moment. In general, the coefficients are tabulated in the following 
order for each structure: 

Transverse moment in the slab at mid-span, 

Longitudinal moment in the slab at mid-span, 

Moment in the beams at mid-span, 

Transverse moment in the slab at quarter-point, 

Longitudinal moment in the slab at quarter-point, 

Moment in the beams at quarter-point. 

For some structures moments at mid-span only are tabulated. For 
ell except one structure, all of the beams have the same stiffness. In 
Table 63 the structure has edge beams having 20 per cent greater 
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TABLE I 


Ratio of Spac-| Relative Stiff- Table Numbers, 
ing of ogee: a of Remarks inclusive, 
to Span o eams, i At 
Bridge, b/a H doses) 
0.1 0.5 Moments at mid-span and quarter-point 1-6 
1 Moments at mid-span and quarter-point 7-12 
2 Moments at mid-span and quarter-point 13-18 
5 Moments at mid-span and quarter-point 19-24 
10 Moments at mid-span only 25 
20 Moments at mid-span only 26 
infinity Moments at mid-span and quarter-point 27-32 
0.2 1 Moments at mid-span and quarter-point 33-38 
2 Moments at mid-span and quarter-point 39-44 
4 Moments at mid-span and quarter-point 45-50 
10 Moments at mid-span and quarter-point 51-56 
infinity Moments at mid-span and quarter-point 57-62 
4.8 and 4.0 Moments at mid-span only, structure with 63 
stiffened edge beams 
0.3 1) Moments at mid-span and quarter-point 64-69 
3 Moments at mid-span and quarter-point 70-75 
6 Moments at mid-span and quarter-point 76-81 
15 Moments at mid-span and quarter-point 82-87 
infinity Moments at mid-span and quarter-point 88-93 
0.727 Moments at mid-span only, Poisson’s ratio = 0.2 94 
2.96 Moments at mid-span only, Poisson’s ratio = 0.2 95 
Corrective moments under load, Ma and Moi 96 


stiffness than the interior beams. For all except two of the structures 
the value of Poisson’s ratio is zero. In the two structures of Tables 
94 and 95, the value of Poisson’s ratio is 0.2. 

Table 96 gives the corrective moments under the load, M,; and Mo, 
which are to be added as indicated in the other tables for loads 
directly over the point considered. 

Points on the bridges are located by the coordinate system shown 
in Fig. 1. The beams or points on the slab directly over beams are 
denoted by the letters A, B, C, D, and E, as shown. Therefore, 
beams A and E are always at the edges of the bridge. The longi- 
tudinal center line of a panel of the slab is denoted by the two letters 
corresponding to the beams supporting the panel. Thus, AB denotes 
the longitudinal center line of the outer panel of the slab. Points on 
a particular beam or center line of a panel of the slab are denoted by 
the proportion of the span from the left end of the bridge. It was 
convenient in the calculations to divide the span into twelve parts. In 
general, influence ordinates are tabulated for loads at the twelfth 
points of the span for structures with b/a =0.1. For the other struc- 
tures influence values are generally given for loads at the center and 
quarter-points of the span. 


It will be noted that influence values for twisting moments in the 
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slab are not given. For a complete analysis to obtain maximum prin- 
cipal moments and their directions, theoretically it would be necessary 
to know the twisting moment. However, for the type of loading lead- 
ing to maximum moments, the directions of principal moment must 
be very nearly in the transverse and longitudinal directions, and 
actually the twisting moments must be small. Since the reinforcement 
in I-beam bridges is invariably placed in the transverse and longi- 
tudinal directions, it is felt that the significant design moments are 
given with sufficient accuracy without taking into account the effect of 
the twisting moment. 

Primarily for convenience in making the calculations the value of 
Poisson’s ratio was generally taken as zero. The uncertainty as to the 
behavior of reinforcement in concrete slabs makes it questionable 
wiether any other value of Poisson’s ratio leads to more accurate 
determination of stresses in the steel. For a slab reinforced with a 
teel sheet, in which Poisson’s ratio effects could take place in the 
siee] as well as in the concrete, the action might be clearer, and there 
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might be more justification for considering a value other than zero. 
However, in any case, the effect of Poisson’s ratio, », on the maximum 
moments is not large, and may be estimated approximately from the 
following relations: 


M; = Mim aa uM 
Mi Mpa ae uM 
Me = Mie 


The superscript indicates the value of w considered. 

The accuracy of these approximations has been investigated in one 
case, for a structure with b/a = 0.3 and H = 3. Moments at mid-span 
for such a structure are given in Tables 70, 71, and 72, for » —0, and 
in Table 95 for »—0.2. The influence coefficients for moments given 
by the approximate relations differ from the correct influence coeffi- 
cients by less than 0.004 for the slab and by less than 0.005 for the 
beams. These values correspond to about 2 per cent of the maximum 
moments. It should be noted that the largest discrepancies occur only 
for loads over an edge beam. For interior loads, the approximation is 
even better. 

An investigation of the effect of different stiffnesses in the various 
beams of a structure was also made. Moments at mid-span are given 
in Tables 45, 46, and 47 for a structure with b/a = 0.2 and H = 4, and 
in Table 63 for a corresponding structure with the edge beams stiffened 
20 per cent. The change in influence coefficient for moment is less than 
0.008 for both slab and beams. This corresponds to less than 4 per cent 
of the maximum moments. 


6. Moment Directly Beneath a Concentrated Load.—In Tables 1 
to 95 inclusive, M,; and M,; appear as part of the influence coefficients 
for transverse and longitudinal moment in the slab. These quantities 
are modified moments per unit of width in the directions transverse 
to the supports and parallel to the supports, respectively, under the 
center of a unit load uniformly distributed over a circular area at the 
center of an infinitely long slab simply supported on two opposite 
edges. The modification in the moments is made to take account of 
the fact that the ordinary theory of flexure of slabs does not apply 
in the immediate vicinity of a concentrated load. Westergaard* has 
suggested a method of using the so-called thick slab theory in order 


1B MEE Westergaard, “Computation of Stresses in Bridge Slabs Due to Wheel Loads,” 
Public Roads, Volume 11, No. 1, March 1930, pages 1-23 (see especially page 8). 
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| to compute stresses under a concentrated load. He has given an ex- 
| pression for the equivalent diameter of a circular loaded area from 
| which moments can be computed by the ordinary theory of flexure 
| so as to obtain the same tensile stress at the bottom of the slab that 
| is given by the thick slab theory. Although there is some question 
| regarding the use of such a procedure for computing stresses in the 
| reinforcement of a concrete slab, it is convenient, and the precedent 
| for its use is well established. 

Numerical values of M,; and M,, for a Poisson’s ratio of zero, are 
| given in Table 96 of Appendix A. Values of M,, are given in two parts. 
} One part, M’, is a function only of the ratio of thickness of the slab 
| to the span of the panel, and the other part, M”, is a function only of 
| the ratio of the diameter of the loaded area to the thickness of the 
| slab. The numerical values were computed by means of Westergaard’s”* 
| equations. 

| For practical purposes, the following approximate formula for M,; 
is sufficiently accurate when the diameter of the loaded area is equal 
| to or greater than the depth of the slab, and the depth of the slab is 
} greater than one-fiftieth of the span, for values of c/b (the ratio of 
| the diameter of the loaded area to the span of the slab) between 0.04 
} and 0.25: 

1.16 
IY Ip Ea ea (1) 


Ae ii 
b 


|} The limits of applicability of the formula include all ordinary dimen- 
' sions of I-beam bridges. 
The value of M,; is obtained by the relation 


Mu = M.. — 0.080. (2) 


Equations (1) and (2) differ from corresponding approximations 
| given by Westergaard} which were developed for a Poisson’s ratio of 
/ 0.15. The formulas given here are for a Poisson’s ratio of zero. 

To keep in mind the relative magnitude of the moments due to 
| various causes, it is desirable to remember that for ordinary propor- 
| fons of I-beam bridges M,; may vary between 0.20 and 0.28, while M,, 
| may vary between 0.12 and 0.20. 


; = 


*See preceding footnote. ; 
+See preceding reference, Equations (66) and (62). 
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7. Transverse Moments in Slab at Center of Panel.—In studying 
the moments in I-beam bridges it is helpful to make use of the concept 
of an influence surface. Such a surface is a generalization of an influ- 
ence line and is constructed from a base plane or datum plane on the 
structure by laying off ordinates proportional in value at every point 
to the particular influence caused by a unit load at the point. The 
surface can be represented graphically by a contour map, in which 
each contour line connects all points on the structure at which the 
influence is the same. A cross-section of an influence surface is an 
influence line for loads on a particular line on the structure. 

Influence surfaces are shown for transverse moments at the centers 
of panels of several structures in Figs. B-1 to B-5 inclusive, of Appen- 
dix B. These moments, in the direction perpendicular to traffic, are 
the most important moments in the slab as far as design is concerned. 
The influence surfaces are characterized generally by a high peak 
value at the point where the influence is considered. The peak value 
is dependent on the value of M,;. The surfaces drop off to relatively 
low values a short distance away. To obtain maximum positive mo- 
ments from truck loads it is always necessary to have a heavy wheel 
load at the particular point considered. 

Common to all the influence surfaces for transverse moment at the 
center of a panel, whether at mid-span or at the quarter-line, for 
either interior or exterior panels, is the characteristic of a more or 
less bowl-shaped depression of the surface in the same panel as the 
high peak value, and only a short distance away. This characteristic, 
and others, can be explained by a consideration of the behavior of the 
slab, which may be thought of as divided into several component 
actions, as follows: 

(1) The behavior of the particular panel of the slab acting as a 
single simply-supported rectangular slab. The long narrow rectangular 
panel acts practically in the same way as an infinitely long slab. An 
influence surface for transverse moment in an infinitely long slab has 
been given by Westergaard.* There is a maximum negative trans- 
verse moment at the center due to a load approximately one panel 
length away, along the longitudinal center line. The peak influence 
value has the magnitude M,;. The negative maximum is about —0.02 
for a Poisson’s ratio of zero. 

(2) The effect of continuity of the panel with the adjacent panels, 
with the beams assumed not to deflect. The effect of the continuity is 
to reduce the moments in the loaded panel by an amount approxi- 


*See preceding reference, upper left hand part of Fig. 14. 


MOMENTS IN I-BEAM BRIDGES 17 


Mormelr 


A 8 CS oD ie 


Fic. 2. [INFLUENCE LINES ror TRANSVERSE MOMENT IN SLAB AT BC 
At Mip-Span, Loap on Center LINE 


| mately half as great as the reduction in the case of a panel with fixed 
' edges. The moments in all panels due to actions (1) and (2) may 
| be obtained from the tabulated influence values for H = infinity, cor- 
| responding to a slab continuous over non-deflecting supports. 

(3) The effect of the deflections of the beams. In general, this 
effect produces positive moments in a panel for load in the panel. The 
secondary depression near the peak value, in the same panel, still 
remains, as is shown in Figs. B-2, B-3, and B-5, and is caused chiefly 
by action (1) since actions (2) and (3) are relatively smooth with ne 
major peaks or depressions. 
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Ordinarily action (3) more or less counterbalances action (2), al- 
though the magnitude of (3) may be greater or less than (2) depend- 
ing on the stiffness of the beams. In almost every case action (liars 
predominant. 

The effect of the relative stiffness of the beams on the transverse 
moments at the center of an interior panel, at mid-span of the bridge, 
is shown in Fig. 2, which gives the influence of load on the center line 
for a number of values of H for bridges with b/a=0.1 and 0.2. The 
difference in ordinate between the curve for H = infinity and the curve 
for any other value of H shows the magnitude of the effect of deflec- 
tion of the beams. Naturally the effect is greater for small values of 
H, or for the less stiff beams. The value of M,; used in Fig. 2 has been 
arbitrarily taken as 0.232, which is a more or less representative value 
corresponding to a 15 in. diameter of loaded area and a 6 ft. 3 in. 
spacing of stringers. 

From Fig. 2, there seems to be some correspondence in moments 
between a structure with b/a = 0.2 having some particular value of H 
and a structure with b/a = 0.1 having some larger value of H. 

The values H —5 for b/a=0.1 and H=—2 for b/a—0.2 cor- 
respond to reasonable designs for bridges of about 60 ft. span and 30 ft. 
span, respectively, for a roadway of about 24 ft. Evidently, for the pro- 
portions ordinarily encountered, the effect of deflection of the beams, 
action (3), is greater than the effect of continuity, action (2), al- 
though both these effects are small compared with the value of M4}. 
That is, the major part of the maximum moment is practically inde- 
pendent of the relative stiffness of the beams, and to a certain extent, 
of the proportions of the structure. 

From Fig. 2 and from the influence surfaces Figs. B-1 to B-5 
inclusive, it appears that negative transverse moments at the center 
of one panel are generally obtained with loads in other panels. The 
negative moments are small compared with the maximum positive 
moment. 


8. Transverse Moments in Slab Over a Beam.—Influence surfaces 
for transverse moments in the slab over intermediate and center beams 
at both mid-span and at quarter-point for a structure with H —5 and 
b/a =0.1 are shown in Figs. B-6 to B-9 inclusive. Influence surfaces 
at mid-span only for a structure with H = 2 and b/a — 0.2 are shown 
in Figs. B-10 and B-11. The influence surfaces all have the same 
general characteristics, with a peculiar singularity at the point where 
the influence is computed. The nature of the singularity is best ex- 
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plained by reference to Fig. 3, which shows influence lines for trans- 
verse moment over a center beam at mid-span, with load on the center 
line, for a number of values of H for b/a =0.1 and 0.2. Two curves, 
differing only near C, are shown for each structure: the lower curve of 
each pair refers to the theoretical effect of a truly concentrated load or 
point load; the upper curve of each pair has a cusp, and indicates the 
efect of a load distributed over a particular size of circular area. The 
point marked with a symbol “x” for each value of H represents the 
influence of a point load directly over the point C. 

As a preliminary to the explanation of these curves for transverse 
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moments in the slab over a beam, it is desirable to consider the 
moment transverse to the fixed edge of an infinitely large cantilever 
slab, due to a point load on the slab. This problem has been studied 
by Westergaard,* and the result is given in Equation (3): 


IB 
M;: = —— cos? 0 (3) 


Tv 


where 6 is the angle between the normal to the fixed edge and the 
line from the point where the moment is computed to the position 
of the load P. The contour lines on the influence surface for M, 
are a series of radial lines. The maximum influence is on the normal 


to the edge and is — —— = —0.318, for a unit load at any distance 
Tv 


from the edge. As the load approaches the support the influence 
does not change, but when the load is directly over the support the 
influence is, of course, zero. There is a singularity in the influence 
surface at the point where the influence is considered. 

The moment due to a load uniformly distributed over an area 
can be obtained by integrating Equation (3). For example, the 
moment due to a unit load uniformly distributed over a circular 
area of diameter c tangent to the edge at the point where the in- 


fluence is computed, is — —— = —0.239. When the center of the 
Tv 


circle is over the edge, only half the circle is on the slab, and the 


moment is — os = —(.080. Contour lines on the influence surface 
Hy 


are no longer radial when the load is considered distributed over an 
area. 

Now consider the case of an infinitely large slab continuous over 
a rigid beam. By a consideration of the moment distribution con- 
cept, it is evident that the moment in the slab over the beam due 
to a single load on the slab to one side of the beam, is exactly one- 
half of the fixed-edge moment for a load on the slab cantilevered 
from a fixed support. From these considerations, and the previous 
integrations, the following results are obtained: 
As a point load approaches a line support the maximum moment 


pile Vi: Westergaard, “Computation of Stresses in Bridge Slabs Due to Wheel Loads,” 
Public Roads, Vol. 11, No. 1, March 1930, p. 1-23, esp. p. 20-21. 
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over the support is constant for all positions of the load away from 
the support, namely 


P 
——-—_ = —0,159P (4) 


but changes abruptly to zero when the load passes over the support. 

For a load distributed uniformly over a circular area of diameter 
c, when the circular area is balanced directly over the support, with 
a semicircle of load on each side, the maximum moment over the 
support is 


th orwad 23 
————- = _—0.080P: (5) 
4 7 

With the circle tangent to the support, the maximum moment 
over the support is 


P 
— —-—— = —(.119P = —0.159P + 0.040P. (6) 


When the center of the circular area is at a distance c from the 
support, the maximum moment over the support is approximately 


P 
— 0,46 —— = —0.146P = —0.159P + 0.013P. (7) 


Tv 


The following procedure was used to obtain the curves in Fig. 3 
from the tabulated influence values. The curve for a point load was 
drawn first, the point close to C being located at a distance correspond- 
ing to 0.159 P below the point corresponding to a load directly upon 
beam C. There is an abrupt change in ordinate at C, of course. Then 
points were located at distances c/2 and c away from the beam. In the 
figure, c was taken as one-fifth of the spacing of the beams. At the 
distances c/2 and c from the beam, ordinates of 0.040 P, and 0.013 P, 
respectively, were drawn from the curve corresponding to a concen- 
trated load to get the curve corresponding to a load distributed over a 
circular area. The influence surfaces in Figs. B-6 te B-11 inclusive 
were obtained by drawing curves for other points in a manner similar 


to that described. 
In general, maximum negative transverse moments over a beam 
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are obtained for loads on the same transverse lines as the point where 
the moment is computed. Maximum positive moments may be ob- 
tained either with a load directly over the point where the influence 
is desired, or for loads at a considerable distance away. The maximum 
positive value for a load directly over the beam should be used with- 
out reduction because the width of the flange of the beam is likely to 
be as great as the diameter of the loaded area. 

The negative transverse moments over a beam increase as the stiff- 
ness of the beams increases, or as the deflections decrease. Conse- 
quently, the negative moments are greater at the quarter-point of the 
span than at mid-span. 


9. Longitudinal Moments in Slab.—Influence surfaces for longi- 
tudinal moment in the slab at the centers of exterior and interior 
panels are shown in Figs. B-12 to B-16 inclusive. The surfaces are 
characterized by a high peak at the point where the influence is com- 
puted, with the surface having relatively small elevations elsewhere. 
The major part of the maximum longitudinal moment is the quantity 
M,, which is the moment in an infinitely long simply-supported panel. 

The longitudinal moments are computed on the basis that the slab 
and the beams act independently in resisting longitudinal flexure. 
Consequently, if there is any interaction, or so-called T-beam action 
of the beams with the slab, the moments are not correct. The local 
effect of a concentrated load, however, should not be greatly reduced 
by T-beam action. 

For small values of H the longitudinal moments in the slab be- 
come large, since the slab may account for a large part of the longi- 
tudinal flexural resistance of the structure. However, such low values 
of H are not of practical importance in the I-beam bridge. 

Longitudinal moments in the slab over a beam are related to the 
moments in the beam, since at corresponding points the slab and the 
beam have the same curvature in the longitudinal direction. For a 
point over a beam the following relation applies, when Poisson’s ratio. 
is zero: 


N M, 
M, = —— M, = ——. (8) 


Consequently, maximum longitudinal moments in the slab over a 
beam may be computed from the maximum beam moments, but the 
slab moments are not likely to be important. 


MOMENTS IN I-BEAM BRIDGES 23 


Fic. 4. INFLUENCE LINES ror MoMENT iN CENTER BEAM AT 
Mip-Span, Loap on Center LINE 


10. Moments in Beams.—Influence surtaces for moments at mid- 
span of exterior, intermediate, and center beams are shown in Figs. 
B-17, B-18, and B-19 for a structure with H —5 and b/a —0.1, and 
Figs. B-20, B-21, and B-22 for a structure with H = 2 and b/a = 0.2. 
These influence surfaces have no unusually sharp peaks or singulari- 
ties of the type found in the influence surfaces for moments in the slab. 
Maximum moments at the center line will be obtained for loads on 
the center line. For groups of concentrated loads a maximum mo- 
ment in a certain beam may be obtained without placing a load on 
that beam. 

The influence surfaces for edge beams have a much higher and 
steeper peak than the influence surfaces for other beams. If a con- 
‘centrated load can come over an edge beam the maximum moment 
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will be larger than the maximum moment in an interior beam. How- 
ever, for a group of concentrated loads the net effect may be larger 
for an interior beam than for the edge beam. 

The influence surfaces may also be interpreted as moment diagrams 
due to a concentrated load at the center of the particular beam con- 
sidered, in view of the reciprocal relation between loads and longi- 
tudinal curvatures described in Bulletin 304.* The moments at 
various points in the beams are given directly; the longitudinal 
moments in the slab are 1/aH times the numerical quantities re- 
corded. It can be noted that the moments on any cross-section of the 
structure tend to become more nearly uniformly distributed across the 
section when the section is removed further from the point of applica- 
tion of the load. 

Typical influence lines for moment at mid-span of the center beam 
for different stiffnesses of the beams are shown in Fig. 4 for structures 
with b/a—0.1 and 0.2. The moment for a single concentrated load 
varies considerably with H, and, even for the highest values of H 
considered, the maximum moment differs considerably from the maxi- 
mum for infinitely stiff beams. These influence lines may also be 
interpreted as moment diagrams in the manner described previously. 
It appears that the moments tend to become more uniformly dis- 
tributed across the structure as the beams become less stiff. 

From the interpretation of the influence lines as moment dia- 
grams it appears that the various curves in Fig. 4 are related in the 
following way. The total moment on the center cross-section is 


Tee which is determinable by statics. The sum of the beam 


moments in the five beams (that is, the ordinates at A, B, C, D, 
and E) plus the total longitudinal moment in the slab, which is 


times the area under a particular curve, must equal the static 
a 


moment of Fe The total longitudinal moment in the slab is 


relatively small, and can be approximated on the assumption that 
it is related to the total static moment in the same way that the 


*“A Distribution Procedure for the Analysis of Slabs eae nu O Fl 
Univ. of Ill. Eng. Exp. Sta., Bul. 304, 1938; Theorem III, p. 94. mae os: ona a 
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CentER Beam, H — 5, b/a=0.1 


total stiffness of the slab is related to the total stiffness of the struc- 
ture. The relation can be expressed as follows: 


total longitudinal moment in slab _ 4bN | 
static moment ~ 5Eplp + 40N 
re 1 (9) 
i rage aH 
eee 


For example, with b/a = 0.1 and H = 2, Equation (9) gives the 
result that the total longitudinal moment carried by the slab is only 


about 3.8 per cent of the total static moment. 
A clearer idea of the way an I-beam bridge acts is obtained by a 


study of the moment diagrams for all the beams in a bridge with 
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TABLE II 
OuTLINE oF TABLES OF INFLUENCE COEFFICIENTS FOR DEFLECTION OF BEAMS 
Ratio of Spacing of Beams to Relative Stiffness of Beams Table Numbers 
Span of Bridge, b/a H (Appendix A) 
0.5 97 
os 1 98 
2 99 
5 100 
10 and 20 101 
0.2 1 102 
2 103 
4 104 
10 105 
4-5 106 
an 3 107 
6 108 
15 109 


b/a = 0.1 and H = 5, for a concentrated load at the center of the 
center beam. The diagrams are shown in Fig. 5. The moments at 
mid-span of the various beams are as follows: 


Bynes AY AIAG! ID. acca con or 0.022Pa 
sere 1B einel ID. occu ccs 00 OORT 
leyemnt Gon cocevssesccacs ONOUEE 


Total Moment in Beams = 0.245Pa 
Total Moment in Slab = 0.005Pa. 


The longitudinal moment carried by the slab is negligible. 
These moments may be accounted for by the approximation of 
assigning some proportion of the load to each of the beams: namely, 


to the outside beams 2.75... sewer 8.8 per cent 
to the intermediate beams............ 20.0 per cent 
to the center beam (loaded beam)...... 40.4 per cent. 


But this interpretation is valid only for computing the moments at 
mid-span. Actually the loads on the various beams differ materially. 

The moment diagrams for all beams except the center beam are 
approximately sine curves, and the loads are therefore approximately 
sine curves, with the load applied downward. However, for the 
center beam part of the moment diagram is concave upward which 
means that there is a distributed upward load on the center beam, 
as well as a concentrated downward load. The moment diagram for 
beam C is made up, approximately, of the triangular moment dia- 
gram for the concentrated load P and a negative sine curve of moment 
with maximum ordinate of 0.149Pa. Consequently, the load on 
beam C consists of the load P downward and a distributed upward 
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load, more or less of a sine curve, with intensity approximately three 
times the downward load on beam B. The maximum tension 


‘ 12 
tending to separate the beam and the slab is roughly 1.5 —. 
a 


For a pair of loads, P, at the centers of beams B and C the maxi- 
mum tension between the slab and beam C is roughly P/a. For H-20 
loading on a 60 ft. span, neglecting the effect of the front wheels, the 
tension between the center beam and the slab is of the order of 270 lb. 
per ft. due to the live loading. This is less than the pressure between 
the beam and the slab due to the weight of the slab, but for shorter 
spans the effect may be greater, and there may be an actual tendency 
for the slab to separate from the beams. 

The explanation of the effect is simple. A concentrated load ap- 
pled to a beam produces a relatively smooth deflection curve, but the 
same load applied to a slab produces a larger local deflection with 
smaller effects away from the load than in the beam. A concentrated 
load applied to a combined slab and beam tends to pull the slab 
away from the beam at some distance from the load. 


11. Deflections of Beams.—Influence coefficients for deflections of 
the beams at mid-span and at quarter-point for loads at mid-span 
and at quarter-points, are given in Tables 97 to 109 inclusive of 
Appendix A, for 14 structures. An outline of the tables of influence 
coefficients for deflection is given in Table II. The coefficients given 
are such that actual deflections for concentrated loads are obtained 
by multiplying the tabulated coefficients by the quantity Pa?/Hyly. 

In order to evaluate the trend in the numerical coefficients, the fol- 
lowing values are given for load on a single simply supported beam of 
span a: 


: saci Deflection in Terms 
Deflection at oad a of Pa®/Exls 
uarter-point 0.01432 
nee aie 7 0.02083 
arter-point quarter-point 0.01172 
Me Z center 0.01432 
34-point 0.00911 


A study of the influence tables for deflection indicates that the 
deflections of the beams due to a single concentrated load are much 


28 ILLINOIS ENGINEERING EXPERIMENT STATION 


more nearly alike than the moments in the beams. The uniformity of 
the deflection is better for low values of H. 


12. Approximate Method for Effect of T-Beam Action—Although 
the effect of T-beam action cannot be determined by the method of 
analysis used herein, the principal effect of such action can be ap- 
proximated. It is assumed that a full panel width of the slab acts 
with the beam as a T-beam, either due to the bond between the con- 
crete and the steel beam or due to shear connectors of one kind or 
another. The value of H,I, is computed for the transformed section of 
the T-beam, and H is determined in the usual way from the formula 


jel = E,I,/aN. 


Then the structure is analyzed as if the supporting beams actually 
had the value of H computed. 

The transverse moments in the slab are assumed to be resisted by 
the slab, as if no T-beam action existed. The moments in the beams 
are assumed to be resisted by the T-beam section. This assumption 
leads to longitudinal stresses in the concrete, which are generally 
fairly small. Local longitudinal flexure of the slab is assumed to take 
place in the usual way for loads at the centers of panels. Further than 
this, the writers are not at present prepared to go. 


III. Moments 1n [-BeAm BRIDGES FOR STANDARD TrucK LOADS 


13. Description of Bridges Analyzed.—Live load moments in slab 
and beams for standard truck loads were computed for over 50 struc- 
tures of various dimensions from the influence coefficients given in 
Appendix A. The structures analyzed have widths of roadway of 20, 
24, 28, and 32 ft., corresponding to beam spacings of 5, 6, 7, and 8 ft., 
respectively. For the narrower roadways the possibility of loads com- 
ing over the edge beams was taken into account. For all spacings, 
values of b/a of 0.1, 0.2, and 0.3 were considered, giving spans of 80, 
70, 60, 50, 40, 35, 30, 25, 2624, 2314, 20, and 16%4 ft. The values of H 
considered were 2, 5, 10, 20, and infinity for b/a 0.1; 1, 2, 4, 10, and 
infinity for b/a—=0.2; 1.5, 3, and infinity for b/a —0.3. The low 
values of H are generally below the values for which practical designs 
can be made. Some of the structures analyzed represent extreme 
conditions, but were investigated to determine trends in the moment 
coefficients beyond the range of practical applications. 
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All the bridges are simply supported at the ends, the slab as well as 
the beams being supported at the abutments. The beams in each bridge 
are assumed to have the same stiffness. The influence of interior. dia- 
phragms between beams is neglected. The edge beams are assumed 
to be at the edge of the slab, and the effects of curbs, sidewalks, and 
handrail are also neglected. The calculations are applicable to struc- 
tures with T-beam action, providing a proper interpretation is made 
of the results. 

For each structure, moments were computed at mid-span and at 
quarter-point in the slab, but only the maximum moments are re- 
ported here. Moment coefficients were determined separately for rear 
wheel loads and for front wheel loads of standard trucks placed in 
the position producing maximum moments. 


14. Standard Truck Loading—The standard truck loading for 
which moments are given is that specified as the H truck loading in 
“Standard Specifications for Highway Bridges,’ The American Asso- 
ciation of State Highway Officials, Third Edition, 1941. The standard 
H truck has the wheels of each axle spaced 6 ft. apart, with front and 
rear axles spaced 14 ft. apart. Each of the rear wheels carries a 
weight which is four-tenths of the total weight of the truck, and each 
of the front wheels carries a weight of one-tenth the total weight of the 
truck or one-fourth the rear wheel weight. The weight of the truck 
in tons is designated by a numeral following H, as H-20. The rear 
wheel load P, in terms of which the maximum moment coefficients are 
stated, is the weight on a rear wheel increased by a certain proportion, 
the impact factor, given by the relation 


50 ft. 
L + 1265 ft. 


, with a maximum of 0.30, 


where L is the length of the beams (for computing maximum moment 
in the beams) or the spacing of the beams (for computing maximum 
moment in the slab). The specified maximum value of 0.30 applies for 
values of L less than 41 ft. 8 in. That is, the impact factor for slab 
moments is always 0.30. The front wheel load is always taken as P/4. 

Each truck is considered to occupy the central part of a 10 ft. 
traffic lane. Therefore, the distance between the center of a wheel and 
the face of a curb is taken as a minimum of 2 ft.; and the distance 
‘between the centers of the nearest wheels of trucks in adjacent lanes 
is taken as a minimum of 4 ft. For the purposes of spacing of the 
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TABLE IIT 


Maximum TRANSVERSE Moments aT CENTER OF PANEL OF SLAB 
Dur to Truck LOADING 


Moments are given in terms of a coefficient to be multiplied by the rear wheel load, P, for standard 
truck loadings according to 1941 A. A. S. H. O. specifications. The relative magnitude of the front 
wheel load, P/4, is taken into account in the coefficients. An asterisk (*) indicates that a wheel is 
less than 2 ft. from an edge beam. Two lanes of loading are considered with trucks heading in either 
direction in each lane. 


Positive Moment Negative Moment 
Span of Spacing | Relative F 7 ‘ i 
Bridge | of Beams| Stiffness | _Maxi- Moe oe Maxi- Moment Cocoon 
a b of Beams | ™um at Eau may ty 
ft. ft. H Mid- Nid" 
span Rear Front span} Rear Front 
at Wheels Wheels at Wheels Wheels 
Mot 
80 8 2 BC 0.088 0.029 BC —0.039 —0.006 
5 BC 0.061 0.023 BC —0.035+ —0.005 
10 BC 0.031 BC (—0.027) 
20 BC 0.000 BC (—0.024) 
infinity AB —0.034 BC —0.059 —0.010 
70 7 2 BC 0.060 0.023 BC —0.041+ —0.004 
5 BC 0.037 0.019 BC —0.038+F —0.004 
10 BC 0.007 BC (—0.032) 
20 AB —0.014 BC (—0.033) 
infinity AB —0.040 BC —0.062 —0.008 
60 6 2 BC 0.035 0.014 BC —0.062* —0.006 
5 BC 0.017 0.012 BC —0.049* —0.008 
10 BC 0.001 BC (—0.046) * 
20 AB —0.016 BC (—0.045) * 
infinity AB —0.041 BC —0.063 —0.002 
50 5 2 BC 0.025 0.011 BC —0.057*+ —0.006 
5 BC 0.011 0.009 BC —0.052* —0.003 
10 BC —0.004 BC (—0.054) * 
20) AB | —0.017 BC | (—0.044)* 
infinity AB —0.036* 0.000 BC —0.062* —0.001 
40 8 1 BC 0.062 0.012 BC —0.045 —0.005 
2 BC 0.041 0.012 BC —0.038 —0.004 
4 BC 0.017 0.004 BC —0.036 —0.003 
eLOe AB —0.007 0.002 BC —0.048 —0.003 
infinity AB —0.034 —0.002 BC —0.059 0.000 
35 a 1 BC 0.041 0.010 BC —0.041 —0.002 
2 BC 0.021 0.008 BC —0.039 —0.002 
4 BC 0.002 0.002 BC —0.041 —0.002 
5 AB —0.014 0.001 BC —0.051 —0.002 
infinity AB —0.040 —0.001 BC —0.062 0.000 
30 6 1 BC 0.019 0.001 BC —0.065* — 
2 BC 0.006 0.001 BC —0.048* =n a 
4 AB —0.007 0.001 BC —0.046* —0.002 
eon AB —0.018 0.000 BC —0.054 —0.001 
infinity AB —0.041 0.000 BC —0.063 0.000 
25 5 1 BC 0.011 0.000 BC —0.061* - 
2 BC —0.001 0.000 BC —0.059* =5 Gol 
4 AB —0.011 0.000 BC —0.054* —0.001 
_ oO. AB —0.019 0.000 BC —0.053* —0.001 
infinity AB —0.036* 0.000 BC —0.062* 0.000 
2634 8 1.5 AB 0.000 0.000 BC —0.045 - 
or AB —0.007 0.000 BC —0.051 =o cos 
infinity AB —0.034 0.000 BC —0.059 0.000 
23% if ee) AB —0.006 0.000 BC —0.049 - 
a AB | —0.011 0.000 BC —0.055 = 0.004 
infinity AB —0.040 0.000 BC —0.062 0.000 
20 6 1.5, AB —0.012 0.000 BC —0.057 - 
5 AB —0.016 0.000 BC —0.056 zh ea 
infinity AB —0.041 0.000 BC —0.063 0.000 
16% 5 125) AB —0.017 0.000 BC —0.059* 
7) AB | —0.020 0.000 BC —0.056* 0.000 
infinity AB —0.036* 0.000 BC —0.062* 0.000 


Coefficients designated thus are for quarter-poi : ients i 
puted for mid-span only. q r-point of span; coefficients in parentheses are com- 
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loads the face of the curb has been considered to be over the edge 
beam, but supplementary calculations have also been made with the 
face of the curb 2 ft. outside of the edge beam for beam spacings of 
5 and 6 ft. 

One or two lanes of loading only, depending on which gives maxi- 
mum moments, are considered in the calculations. Only one truck in 
each lane is considered, but each truck is assumed to be traveling in 
the direction which produces maximum effects. This takes account of 
the possibility of one truck passing another truck in the adjacent lane. 
The uniform lane loads described in the specifications have not been 
considered, nor have truck train loadings been considered. 

The specifications consider another type of truck loading, the H-S 
truck, which is the same as a standard H truck with an extra pair of 
heavy wheels 14 ft. from the first pair. The maximum moment co- 
efficients given herein can be applied approximately to the H-S load- 
ings by adding to the moment coefficients three to four times the front 
wheel effects to take account of the added heavy pair of wheels. 

The rear wheel load is assumed to be distributed uniformly over a 
circular area of diameter c where c is taken as 15 in. for H-15 and 
H-20 loadings. 


15. Maximum Transverse Moments in Slab at Center of Panel.— 
Maximum positive and negative transverse moments at the center of a 
panel of the slab, due to standard truck loads, are given in Table III. 
The moments due to front wheel loads are listed separately from those 
due to rear wheel loads. The numerical values may be in error by 
several units in the last decimal place recorded. 

As an indication of the way in which trucks are placed to produce 
maximum moments, the following data are given for a structure with 
b/a=0.1 and H=5. The maximum positive moment is at BC, and 
for beam spacings of 5 ft. and 6 ft., only one truck is on the bridge, 
with one rear wheel at mid-span of BC, the other rear wheel on the 
other side of C. For beam spacings of 7 ft. and 8 ft., two trucks are 
on the bridge; one truck with one rear wheel at mid-span of BC, the 
other rear wheel on the other side of B; and the second truck in an 
adjacent lane with the rear wheels at about the third point of the span. 
The maximum negative moment is at the quarter-point on line BC. 
When wheels are not less than 2 ft. from the edge beam, one truck 
straddles beam B at about the one-sixth point of the span, with a 

‘wheel in or fairly close to the bowl-shaped depression in the influence 
surface. The other truck is close to beam E near the quarter- or 
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third-point of the span. For the 5 and 6 ft. beam spacings, somewhat 

greater negative moments are obtained with wheels closer to the edge 

beams. The largest moments are reported in Table III for all cases. 

The maximum positive moment coefficients for rear wheel loads 

should depend in some measure on the relative deflections of the 

beams. Since the deflection of a beam loaded with a given total 
3 


load depends on the quantity , or, what amounts to the same 


bl b 
thing, upon a?/H for a given slab, the coefficients were plotted 
against values of a?/H to determine whether a functional relation 
existed. A fairly well-defined trend was observed which indicated 
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that a linear relation with the quantity a/\/ H could be expected. 
Therefore, in Fig. 6 are plotted values of the moment coefficient as 


ordinates against values of as abscissas. The straight 


a 
10 ft../ H 
line shown in Fig. 6 appears to represent the data reasonably well, 
and is on the safe side for most practical cases. Hence, the following 
empirical relation is proposed for the maximum positive transverse 
moment in the slab due to rear wheels of standard trucks: 


M : 
a (for rear wheels only) = M,, — 0.040 + 0.024 ‘ (10) 


a 
Oft.W H- 
The value of M., is obtained from Equation (1), namely, 


1.16 
3+ 10c/b— 


ot 
The additional moment due to the front wheels of the truck 
loading is given to a good degree of approximation by the relation 


a — 28 ft. 
Tis ee 


M 
a (for front wheels only) = 0.010 (11) 


Equation (11) is applicable only to spans greater than 28 ft. In 
Equation (11) account is taken of the fact that the front wheel 
loads are one-fourth of the rear wheel loads. 

Then, for standard H truck loads, the maximum positive trans- 
verse moment at centers of panels of the slab is as follows: 


1.16 
M;, = P| 0.040 
3+ 10c/b 
ai a — 28 ft. | (12) 
024 — +0 => 
me 10 ft../ H 10 ft../ H 


where the last term is to be dropped for spans less than 28 ft. 

The maximum positive moment at the quarter-point of the span 
differs very little from that at mid-span. A rough measure of the 
moment at the quarter-point is obtained by use of Equation (12) 
with a fictitious value of H twice the actual value. 
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TasLe IV 


Maximum TRANSVERSE Moments 1n SiuaB Over A BEAM DUE TO 
Truck LoapING 


Moments are given in terms of a coefficient to be multiplied by the rear wheel load, P, for standard 
truck loadings according to 1941 A. A. S. H. O. specifications. The relative magnitude of the front 
wheel load, P/4, is taken into account in the coefficients. An asterisk (*) indicates that a wheel is 
less than 2 ft. from an edge beam. Two lanes of loading are considered with trucks heading in either 
direction in each lane. 


Moment Coefficient in Terms of P 
Span of Spacing Relative ve F 
Bridge of Beams Stiffness cose NESENG 
a b of Bee 
ft. it: Ei Maximum Maximum 
F All All 
at Mid- at 4-pt.f 
peanut Wheels Ai Wheels 
80 8 ’ C 0.180 B —0.134 
5 Cc 0.169 B —0.164 
10 Cc (0.124) B (—0.179)+ 
20 Cc (0.091) B (—0.188) t 
infinity B 0.026 B —0.267 
70 7 2 C 0.161 B =O, 18y 
5 © 0.140 B —0. 162 
10 C (0. 100) B (—0.174)t 
20 G (0.072) B (—0.178) + 
infinity B 0.011 Cc —0.244 
60 6 2 C 0.133 B —0.142* 
5 C 0.105 C —0.160 
10 C (0.070) B (—0.169) *+ 
20 C (0.056) C (—0.170) t 
infinity B 0.010 C —0.222 
50 5 2 B,C 0,122 B —0.138*+ 
5 B 0.102 C —0.162 
10 B (0.073) C (—0.154)t 
20 B (0.057) Cc (—0.170)+ 
infinity Cc 0.012 Cc —0.198 
40 8 1 Cc 0.175 B —0.130 
2 C 0.135 B —0.160 
4 B 0.104 B —0.192 
10 B 0.064 C —0.230 
infinity B 0.026 B —0.267 
35 hi 1 C 0.156 B —0.130 
2 C 0.114 B —0.154 
4 B 0.092 B —0.182 
_ Io B 0.053 C —0.219 
infinity B 0.011 Cc —0.244 
30 6 1 B 0.139 Cc —0.136*+ 
2 B 0.108 B —0.148 
4 B 0.080 Cc —0.175 
neL0 B 0.050 Cc —0.206 
infinity B 0.010 Cc —0.222 
25 5 1 B 0.135 Cc —0.134*+ 
2 B 0.107 Cc —0.146 
4 B 0.081 C —0.168 
0 B 0.053 C —0.190 
infinity Cc 0.012 C —0.198 
2634 8 5 Cc 0.102 Bae —0.164 
eS: B 0.061 B —0.196 
infinity B 0.026 B —0.267 
23% 7 TS B 0.102 B,C —0.160 
aes B 0.067 BC —0.186 
infinity B 0.011 C —0.244 
20 6 15 B 0.104 C —0.154 
Bed B 0.072 Cc —0.178 
infinity B 0.010 C —0.222 
16% 5 1.5 B 0.105 C —0.146 
Jens: B 0.076 Cc —0.168 
infinity C 0.012 Cc —0.198 


t+Coefficients designated thus are for mid-s 


i pan; coefficients in parenthese 
mid-span only, for rear wheels only. aie cats 
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The maximum negative moment at the center of a panel of the 
slab varies rather erratically, but does not become appreciably 
larger than —0.065P for any case of loading considered. If no wheel 
is less than 2 ft. from an edge beam, a somewhat better approxima- 
tion for the effect of all wheels, reasonably on the safe side, is as 
follows: 


M, = —0.065P + 0.004 (13) 


a 
——— P 
10 ft../ H 
For wheels over edge beams, the last term in Equation (13) should 
be dropped. 
Only maximum moments are considered here, but the moments in 


the various panels of the bridges analyzed do not differ enough to 
warrant special treatment for interior and exterior panels. 


16. Maximum Transverse Moments in Slab Over a Beam—Maxi- 
mum positive and negative transverse moments in the slab over a 
beam, due to standard truck loads, are given in Table IV. The co- 
efficients are given for the effect of all wheels. The numerical values 
may be in error by as much as one unit in the second decimal place, 
because of difficulty in determining the exact positions of the trucks 
to give maximum moments. 

The maximum negative moments are at the quarter-point of the 
span, but the negative moments at mid-span are not very much less 
than those at the quarter-point. The moments over the various beams 
do not differ greatly either. The maximum negative moments are 
generally obtained with the rear wheels of a truck or of two trucks 
on the quarter-line. The contributions from the front wheels are 
generally small, and are usually such as to reduce the negative moment 
due to the rear wheels. 

The following empirical relation summarizes fairly well the maxi- 
mum negative transverse moments over a beam: 


0.110 
M, = —P (0.240 raga i (14) 


The maximum positive transverse moments in the slab over a beam 
are found at mid-span, but do not differ greatly for the various beams. 
The moments at the quarter-point may be from 10 to 20 per cent less 

‘than those at mid-span. The moments due to the front wheels may 
be as much as one-fifth the total moment for the longer span struc- 
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TABLE V 


Maximum LoneirupinaAL Moments at CENTER OF PANEL OF SLAB 
Due to Truck LoapInG 


Moments are given in terms of a coefficient to be multiplied by the rear wheel load, P, for standard 
truck loadings according to 1941 A. A. S. H. O. specifications. The relative magnitude of the front 
wheel load, P/4, is taken into account in the coefficients. An asterisk (*) indicates that a wheel is 
less than 2 ft. from an edge beam. Two lanes of loading are considered with trucks heading in either 
direction in each lane. 


Span of Spacing Relative Maximum Moment Coefficient in Terms of P 
Bridge of Beams Stiffness Moment at 
a b of Beams Mid-span 
ft. ft. HH at Rear Wheels Front Wheels 
Ma SF 
80 8 2 AB 0.099 0.020 
5) AB 0.032 0.011 
10 AB 0.007 
20 AB —0.002 
infinity AB —0.014 0.002 
70 7 2 AB 0.090 0.018 
5 AB 0.027 0.008 
10 AB 0.005 
20 AB —0.003 
infinity AB —0.016 0.001 
60 6 2 AB 0.081 0.015 
5 AB 0.025 0.006 
10 AB 0.004 
20 AB —0.005 
infinity AB —0.016 0.001 
50 5 2 BC 0.076* 0.013 
5 BC 0.020* 0.005 
10 AB 0.002* 
20 AB —0.007* 
infinity AB —0.013 0.000 
40 8 1 BC 0.199 0.017 
2 BC 0.108 0.011 
4 BC 0.048 0.008 
10 BC 0.007 0.005 
infinity AB —0.014 0.001 
35 7 1 BC 0.186 0.011 
2 BC 0.098 0.007 
4 BC 0.043 0.005 
LO AB 0.002 0.002 
infinity AB —0.016 0.001 
30 6 1 BC 0.170 0.004 
2 BC 0.087 0.002 
4 BC 0.035 0.002 
_ MO. AB 0.001 0.001 
infinity AB —0.016 0.000 
25 5 1 Be On152* 0.000 
2 BC 0.073* 0.000 
4 BC 0.027* 0.000 
BeLOE AB 0.001 0.000 
infinity AB —0.013 0.000 
2633 8 1.5 BC 0.142 0.000 
os BC 0.072 0.000 
infinity AB —0.014 0.000 
2314 7 15 BC 0.128 0.000 
sk BC 0.062 0.000 
infinity : AB —0.016 0.000 
20 6 RO) BC 0.113 0.000 
poe BC 0.054 0.000 
infinity AB —0.016 0.000 
16% 5 biG) BC 0.095* 0.000 
aon BC 0.041* 0.000 
infinity AB —0.013 0.000 . 
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tures. The maximum moments may be obtained with a truck having 
a rear wheel load at mid-span over the point considered, or alterna- 
tively, for trucks at other points on the span in the bulb-shaped region 
of the influence surface, or with combinations of one truck at mid-span, 
and the other near the third-point of the span. 

The following empirical relation may be used as a reasonable ap- 
proximation for the maximum positive transverse moments over a 
beam: 


Whe = I2 


0.150 a — 30ft. 
( ) (15) 


zat 
Hts 1000 ft. 


17. Maximum Longitudinal Moments in Slab—Maximum longi- 
tudinal moments at the center of a panel of the slab are given in 
Table V for front and rear wheels of standard truck loadings. The 
numerical values may be in error by several units in the last decimal 
place recorded. It is practically impossible to load the structures so 
as to obtain negative longitudinal moments; consequently no negative 
values are reported. The longitudinal moments do not differ materially 
between inner and outer panels of the structure. However, the maxi- 
mum moment is at mid-span of the structure, and is generally obtained 
with two trucks having rear wheels at the center line of the bridge. 

The following empirical relation is proposed for the maximum 
longitudinal moment at the centers of panels of the slab, due to the 
rear wheels only of standard trucks: 


0.070 + 
M, 50 ft. 
a (for rear wheels only) = M,, — 0.015 + ar ( 16) 


H 


The value of M,, is obtained from Equations (1) and (2), namely, 


1.16 
Seavey 


— 0.080. 


ol 


The additional moment due to the front wheels of the truck 
loading is given to a good degree of approximation by the relation 


b 
UUs ea 
28 ft. ) a 50 ft. 


a 


cle) 


M 
a (for front wheels only) = 0.3 (1 = 


@quation (17) is applicable only to spans greater than 28 it: 
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TaBLeE VI 
Maximum Moments at Mip-Span or Beams Due To Truck LoaDING 


Moments are given in terms of a coefficient to be multiplied by the product of the rear wheel 
load P and the span a, for standard truck loadings according to 1941 A. A. S. H. O. specifications. 
The relative magnitude of the front wheel load, P/4, is taken into account in the coefficients. An 
asterisk (*) indicates that a wheel is less than 2 ft. from an edge beam. Two lanes of loading are 
considered with trucks heading in either direction in each lane. 


Span of Spacing Relative: Wisatiucs Moment Coefficient in Terms of Pa 
Bridge of Beams Stiffness Nieman’ 
a b of Beams Dean 
ft. ft. H . Rear Wheels Front Wheels 
80 8 2 B 0.278 0.040 
5 B 0.307 0.045 
10 B 0.327 
20 Cc 0.354 
infinity B 0.452 0.078 
70 i 2 B 0.254 0.035 
5 B 0.277 0.039 
10 B 0.297 
20 Cc 0.331 
infinity Cc 0.381 0.059 
60 6 2 Cc 0.226 0.027 
A 0.267* 0.037 
5 Cc 0.252 0.031 
A 0.278* 0.039 
10 C 0.263 
B 0.283* 
20 Cc 0.301 
infinity Cc 0.315 0.046 
50 5 2 Cc 0.212 0.022 
A 02238* 0.027 
5 C 0.228 0.024 
A 0.246* 0.028 
10 Cc 0.230 
A 0.245* 
20 C 0.259 
infinity Cc 0.283 0.031 
40 8 1 B 0.258 0.017 
2 B 0.296 0.020 
4 B 0.328 0.023 
= Oe B 0.372 0.027 
infinity B 0.444 0.029 


Then, for standard H truck loads the maximum longitudinal 
moment at centers of panels of the slab is as follows: 


My = P| cee 0.095 + { 0.070 Kes eke : 
SS ii (0 fp 


+03(1 =) (0.070 + : : 
ee GO: — | i 
a ana | ue 


where the last term is to be dropped for spans less than 28 ft. 
The maximum longitudinal moment in the slab at the quarter-line 


is generally from 75 to 80 per cent of the maximum longitudinal 
moment at mid-span. 


MOMENTS IN I-BEAM BRIDGES 


TasBLe VI—(Conciupep) 
Maximum Moments at Mip-Span or Brams Dur To Truck Loapina 
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Span of Spacing Relative A Moment Coefficient in Terms of Pa 
Bridge of Beams Stiffness eee 
} pe | of Beams | Moment 
ft: ft. Rear Wheels Front Wheels 
35 7 1 B 0.234 0.011 
2 BAC 0.267 0.013 
4 C 0.306 0.015 
_ 10 C 0.337 0.015 
infinity B Oneill 0.016 
30 6 1 C 0.214 0.003 
A 0.238* 0.004 
2 Cc 0.243 0.004 
B 0.258* 0.004 
4 (e 0.275 0.005 
B O20 0.005 
+ 1) C 0.303 0.005 
infinity C 0.313 0.006 
25 iS) 1 ¢ 0.190 0.000 
A 0.214* 0.000 
2 Cc 0.214 0.000 
A 0.229* 0.000 
4 Cc 0.239 0.000 
10 C 0.258 0.000 
infinity C 0.280 0.000 
2633 8 45 B | 0.286 0.000 
3 Cc | 0.328 0.000 
infinity B | 0.438 0.000 
23% 7 15) C 0.255 0.000 
3 C 0.306 0.000 
infinity B,C 0.363 0.000 
20 6 Woe) Cc 0.235 0.000 
B 0.242* 0.000 
¢ Cc 0.269 | 0.000 
infinity ( 0.310 | 0.000 
i} | 
16% 5 to Cc | 0.200 | 0.000 
A Onslow 0.000 
3 Cc 0.230 0.000 
Cc O23s" 0.000 
infinity Cc 0.275 0.000 
i} 


18. Maximum Moments in Beams—Maximum moments at mid- 
span of the beams due to standard truck loads are given in Table VI. 
The moments due to front and rear wheel loads are listed separately. 
Coefficients are given only for the beam having the greatest moment in 
a particular structure. Generally, the maximum moments in the in- 
terior beams do not differ markedly. In all cases, coefficients are given 
for load positions with no wheel less than 2 ft. from an edge beam. 
Where a greater moment is obtained with a wheel less than 2 ft. from 
an edge beam, the larger moment is also tabulated. The moment 
coefficients may be in error by several units in the last decimal place 
recorded. 
~The greatest beam moments are probably obtained at the section 
where the total moment in the bridge is greatest, but only moments at 


40 ILLINOIS ENGINEERING EXPERIMENT STATION 


a 
S=F4hATEAFOF2 jova 


ul 


[el : 
(24 
oe 

a 

b 

Fan EP |b 


= Lf, Le. 
where k= 21 A 3; 


Va/ues of s, lta Feet, 70 be Used 1 forimula k 


0 ft Ott Sth Aft Sf 
Values of —f= 
/OVH 


Fie. 7. Errectivp Proportion of WHEEL Loap to Br Usep In Computing 
Maximum Moments ar Mip-Span or INTERIOR BEAMS 
Due To Rear WHEBLS or STanpAaRD TRucKS 


mid-span were computed. The difference between the moment at mid- 
span and the greatest moment is negligible, as can be seen by a study 
of the total moments at the corresponding points, as follows: For 
spans of less than 26.5 ft. the maximum moment in the bridge occurs 
at mid-span, for only rear wheels on the bridge. For spans greater 
than 26.5 ft., the maximum moment in the bridge occurs at a point 
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1.4 ft. from the center of the bridge. The maximum moment at this 
point differs from the maximum moment at the center of the bridge 
by amounts, in terms of the center moment, varying from zero at 26.5 
ft. to a maximum of 1.24 per cent at 28 ft., and then decreasing with 
the span to values of 1.06 per cent at 30 ft., 0.56 per cent at 40 ft., 
0.24 per cent at 60 ft., and 0.14 per cent at 80 ft. 

The maximum moments in the beams can be most conveniently 
stated in terms of an effective proportion, k, of a single rear wheel load 
which, acting alone on a beam, would produce the same moment. 
That is, 


1 
M, (for rear wheels only) = We kPa. (19) 


Since there are 4 wheel loads on the bridge and 5 beams, the value 
of k should not be less than 0.8, which corresponds to an equal 
division of moment between the beams, neglecting the moment 
carried by the slab. 

However, the moments will generally not be equally apportioned 
between the beams. It is expedient to express k in the following 


way: 
b b 
k =— € — ) (20) 
Ss aH 


where s is some length which depends on the characteristics of the 


b 
structure. The quantity (1 _ —) in Equation (20) takes ac- 
a 


count approximately of the part of the total moment carried by a 
panel of the slab. If the longitudinal flexural resistance of the slab 
is to be neglected the term is to be dropped from Equation (20). 

In Fig. 7 are plotted values of s, computed from the actual 
moments given in Table VI for loads not less than 2 ft. from an 


a 
10ft..1/f H — 


fairly well-defined band. A reasonably safe value of s appears to 
be given by the following empirical relation: 


The points lie in a 


edge beam, against values of 


a 
= : 424 (21) 
s = 4.40 ft. + 10H 
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When loads may approach an edge beam, a similar relation can 
be derived, which is valid for values of b of 6 ft. or less: 


s = 4,40 ft. + 0.21 (22) 


a 
LO 


The effect of the front wheel loads can be stated in much the 
same fashion, in terms of the total moment at the center of the 
bridge due to 4 front wheels at a distance of 14 ft. from the center; 


1 
M, (for front wheels only) = a kP (a — 28 ft.) (23) 


where the value of k is the same as for the rear wheels, with a mini- 
mum value of 0.8. Equation (23) is applicable only to spans greater 
than 28 ft. 

To summarize, for standard truck loading, the maximum moment 
in the beams is obtained by the following relation: 


1 1 
Wh, = Ie|| Ie ==—/— — QDS. 4i. 
; E a+ —P (a «| (24) 


where the last term is to be dropped for spans less than 28 ft., and 
where k is given by the following equation: 


b 
; (1 a = 
a 
k = “ ) -(25) 
ALA i, = 0.42 —— 
10 / H 


for loads not less than 2 ft. from an edge beam; and by Equation (26), 


b 
o(1 fe a 
k= z (26) 


AA0 {ted ee 
10+/ H 
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for loads over or approaching an edge beam when b is 6 ft. or less. 
In either case, k is not to be taken as less than 0.8 for a 5-beam 
bridge, or in general, not less than the number of rear wheels on the 
bridge divided by the number of beams. 


IV. Dap Loap Moments 1n I-Bram Brinces 


19. Effects to Be Considered—The dead load moments in I-beam 
bridges are dependent upon the manner in which the bridge is con- 
structed. For example, consider the most common type of construc- 
tion, a bridge having steel beams with a concrete slab resting on the 
beams. The beams are erected first and carry their own weight. Then 
the form-work for the slab is placed on the beams, which puts an ad- 
ditional temporary load on each beam. The slab is cast, adding to the 
load carried by the beams, since each beam carries the part of the 
weight of the slab transferred to it by the forms. The edge beams 
may have less load than interior beams at this stage of construction 
since the curb, handrail, and sidewalks may not be constructed until 
later. All of the longitudinal flexure due to the weight of the concrete 
must be carried by the beams. When the concrete has hardened and 
the forms are removed, the structure acts as an I-beam bridge. A load 
applied to or removed from any one beam affects the whole structure. 
This means that removal of the form-work may produce stresses some- 
what different from those put in the beams when the forms were built. 
Furthermore, when the forms are removed the concrete slab acts to 
carry its own weight in the transverse direction, as a beam continuous 
over several supports. If deflections of the beams are temporarily 
prevented, the action of the concrete slab is to change the loads on 
the beams due to the weight of the concrete. The load on the outside 
and center beams is reduced, that on the intermediate beams is in- 
creased. The change in load on the beams causes relative deflections of 
the beams in the bridge, and changes in moments in the structure, both 
in the beams and in the slab. The effect may be large. Finally, the 
construction of any edge details such as a curb or handrail puts a 
load on the outside beams, and produces stresses throughout the 
structure. 

If T-beam action is considered, it should be remembered that the 
stresses in the beams have a different distribution for moments applied 
before the concrete has set and for moments applied afterward when 
T-beam action can take place. This is of considerable importance 
when the beams are shored during the construction of the slab. 

For a structure with concrete beams and slab the action is different 
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since the whole weight of the structure is carried by the form-work 
until the structure is capable of acting as a unit. In such a case, the 
loads on the structure may be considered to be line loads on the beams 
due to the weight of the beams, curbs, and other edge details, and a 
uniform load on the slab due to the weight of the slab. 

The influence tables given in Appendix A make it possible to com- 
pute moments in I-beam bridges due to line loads and uniform loads. 
The following procedure is recommended: 

For a uniform line load on any beam the influence may be computed 
from the area under the influence diagram drawn for that beam. How- 
ever, it is accurate enough for practical purposes to divide the line 
load up into arbitrary concentrations acting at the twelfth, sixth, or 
quarter points, along the span, depending on the data given in the in- 
fluence tables, and to take the sum of the effects of the individual 
concentrations as the effect of the line load. 

For a uniform load on the slab the best procedure is to compute 
the line reactions on the beams assuming temporarily no deflections 
of the beams. The slab may be considered as a wide beam spanning 
in the transverse direction, continuous over several supports. The line 
reactions on the beams are then applied to the composite structure 
by the method described in the preceding paragraph. The moments 
in the beams are obtained from the line loads alone; the moments in 
the slab are the sums of the moments due to the action of the slab 
as a wide transverse beam, and the moments due to the effect of the 
line loads on the beams. 

The following approximate relation permits some simplification in 
dealing with line loads and distributed loads: It is assumed that uni- 
form line loads of equal magnitude on all beams produce only negli- 
gible stresses in the structure except in the beams, and the beam 
stresses are equal and may be computed as if each beam carries its 
own line load independently. 

The moments at the centers of panels and over the beams, in a slab 
carrying a uniform load per unit of area, w, and continuous over 5 rigid 
supports spaced at a distance 6 apart, are as follows: 


Point AandE |ABandDE| BandD |BCandCD C 


Moment in Slab 0 0.071 wb? —0.107wb? 0.036wb2 —0.071wb? 
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The reactions per unit of length on the supports for the loading con- 
sidered are as follows, where a positive sign indicates a downward force 
on the support: 


Support A and E B and D C 

Simple Beam Reaction wb wb wb 
Change in Reaction Due to Continuity a wb a, eens 

28 28 28 


The changes in reaction on the supports due to continuity of the 
slab are the quantities that need to be taken into account in estimating 
the effect of removing the form-work from the I-beam bridge with stee! 
beams and concrete slab. 


20. Moments in Beams—The dead load moments in the beams 
may be estimated reasonably well by dividing the total dead load mo- 
ment at the center of the bridge equally among the beams. In general, 
this amounts to the same thing as considering each beam to carry its 
own weight and the weight of one panel of the slab. The added weight 
of the curbs, sidewalk, and handrails will more or less make up for the 
fact that only a half panel of the slab is carried by an edge beam. 

If the beams are rigid the effect of the changes in the reactions due 
to the weight of the slab, when the form-work is removed, is to in- 
crease the moment in the intermediate beams by an amount of one- 
seventh the moment due to the weight of one panel of the slab; but 
for ordinary stiffnesses of the beams the increase is much less. For 
example, the changes in the moments in the beams for a structure 
with b/a = 0.1 and H —5, in terms of the moment wha’/8 due to the 
weight of one panel of the slab, are as follows: at A, a decrease of 1.9 
per cent; at B, an increase of 1.0 per cent; and at C, an increase of 
2.1 per cent. 

Corresponding changes for a structure with b/a=0.2 and H = 2 
are: at A, a decrease of 3.4 per cent; at B, an increase of 1.9 per cent; 
and at C, an increase of 2.5 per cent. 

The following empirical equations represent fairly well the relative 
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changes in moments in the beams due to the changed reactions caused 
by removal of the form-work, in terms of the moment wba’/8: 
0.107H } 
a 


: 5b? 


beam A, — 


+- 


0.143H 


3a? fi (27) 
or 


beam B, 


0.214H 0.286H 
beam C, 2 

a 3a? 
+ H —— +H 
5b? 5b? 


The equations give correct values for H =O, and for H = infinity, 
and agree reasonably well with moments computed for the structures 
for which influence tables are available. However, for ordinary values 
of H, it does not appear necessary to consider the changes in moment. 


21. Moments in Slab—The only dead load moments of any 
importance in the slab are the transverse moments. These are subject 
to a great deal of uncertainty, but fortunately the moments are small 
compared with the maximum live load moments. An indication of the 
possible variations in dead load moments in the slab is shown in 
Table VII, which gives, for several structures, the transverse moments 
in the slab, at mid-span and at quarter-point, for the following cases 
of loading: 

(1) A uniform load per unit of area, w, corresponding to the dead 
load of the slab, taking into account the effect of the weight of the 
slab due to removing the form-work. 

(2) A uniform load per unit of area, w,, corresponding to a load 
applied over the entire slab to the completed composite structure. Such 
a load might be produced by additional paving material placed on the 
completed structure. 

(3) A uniform line load per unit of length, g, applied to the edge 
beams on both sides of the bridge. Such a load might correspond to 
the weight of the curbs, handrails, and sidewalk placed on the structure 
after the concrete slab is hardened. 


It is difficult to draw any general conclusions regarding the mag- 
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TaBLe VII 
TRANSVERSE Moments 1N SuaB Dur To SeverAL TyPEs or Derap Loap 


_ GQ) The load w is a uniform load per unit of area corresponding to the dead load of the slab 
taking into account the effect of the weight of the slab due to removing the form-work. ; 
(2) The load wi is a uniform load per unit of area applied to the entire slab on the composite 
structure. 
(3) The load gq is a line load per unit of length applied to the edge beams, A and FE, only. 


Moments at Mid-Span Moments at Quarter-Point 
b/a iH ms 
AB B BC Cc AB B BC | Cc 
i} 
(1) Moments Due to w, in Terms of wh? 
0.1 2 Opz, —0.013 0.107 |—0.021 0.109 | —0.030 0.087 | —0.044 
5 0.113 |—0.022 0.094 |—0.039 0.103 | —0.039 0.077 | —0.055 
20 0.102 |—0.044 0.064 |—0.076 | 
0.2 2 0.097 —0.050 0.058 |—0.078 0.090 | —0.064 0.051 |—0.079 
10 0.089 | —0.069 0.042 |—0.096 0.083 | —0.080 0.040 | —0.089 
0.3 1.5 0.088 | —0.066 0.044 |—0.090 0.083 | —0.076 0.041 —0.086 
all inf 0.071 —0.107 0.036 |—0.071 0.071 —0.107 0.036 | —0.071 
(2) Moments Due to wi, in Terms of wib? 
0.1 2 0.240 0.236 0.396 0.305 0.203 0.159 0.295 | 0.191 
5 0.217 0.189 0.329 0.227 O.1S81L 0.118 0.245 0.134 
20 0.164 0.081 0.188 0.053 
0.2 2 0.150 0.055 0.160 0.037 0.129 0.013 0.122 |—0.002 
10 0.114 |—0.017 0.078 | —0.067 0.100 | —0.043 0.065 |—0.070 
0.3 il 563 0.117 |—0.006 0.089 | —0.044 0.104 |—0.033 0.073 |—0.055 
all inf. 0.071 |—0.107 0.036 |—0.071 0.071 —0.107 | 0.036 |—0.071 
| i 
(3) Moments Due to g, in Terms of qb 
0.1 2 —0.247 |—0.498 |—0.579 |—0.652 |—0.189 |—0.379 0.416 |-o.471 
5 —0.209 |—0.422 |—0.470 |—0.533 |—0.156 |—0.315 | —0.337 —0.378 
20 —0.123 | —0.251 —0.249 | —0.259 | | ve 
022 2 —0.106 |—0.211 —0. 204 —0.230 |—0.078 |—0.155 |—0.142 | —0.155 
10 —0.051 —0.104 |—0.073 |—0.058 |—0.034 |—0.074 |—0.050 | —0.038 
0.3 1.5|—0.059 |—0.121 —0.090 |—0.092 |—0.043 |—0.087 |—0.063 | —0.062 
all inf, 0 0 0) 0 0 0) 0 | 0) 


nitude of the dead load moments in the slab without referring to a 
particular construction procedure. The dead load moments can 
vary over a wide range of values depending on when the curb, hand- 
rail, and sidewalk are cast; that is, whether they are constructed 
with the slab or afterward. However, the magnitude of the dead 
load moments in the slab is not likely to be of great importance in 
comparison with that of the maximum live load moments. For this 
reason, it is felt that, in general, provision should be made in the 


at : 

design for a positive transverse moment of a wh? at the centers of 
j 2 

panels of the slab, and for a negative transverse moment of i wb 


2 -ams finite provisions for the structure 
over the beams, when no more definite p 


can be made. 
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VY. Discussion oF RESULTS 


22. Significance of Results——The design of an I-beam bridge, after 
the span and the beam spacing has been chosen, is fundamentally con- 
trolled by the maximum moment at the center of the panels of the 
slab and the maximum moments in the beams. The former influences 
the depth of the slab; the latter, the cross-section of the supporting 
beams. Both these moments depend to some extent on the relative 
stiffness of the beams, that is, upon the quantity H; consequently, the 
design cannot be made directly unless H can be estimated in advance. 

However, the effect of H upon the moments controlling the design 
is small. This is fortunate, since the magnitude of H for an I-beam 
bridge is subject to some uncertainty; its value depends on the 
quantity N, which in turn depends on the modulus of elasticity and 
the moment of inertia of the concrete slab. Since the behavior of the 
structure is influenced by the overall or average moment of inertia, 
it is reasonable to use for J of the slab the relation 


hs 
jee ee 
12 
which applies to a homogeneous slab of depth h, rather than the mo- 
ment of inertia of the net section considering cracking to have taken 
place. 

In choosing the modulus of elasticity of the concrete to be used in 
the calculations, it should be remembered that for live load effects the 
instantaneous modulus applies, and not the modulus of deformation 
for long continued loading, which may be considerably less. 

Since H varies inversely as the cube of the depth of the slab, it is 
apparent that the depth of the slab will have a large influence. For 
example, changing the depth from 6% in. to 7 in., other things being 
equal, will reduce H by very nearly 20 per cent. The foregoing infor- 
mation should be kept in mind in interpreting the following results. 

A number of designs of structures of different spans, from 25 ft. to 
80 ft., were made for both H-15 and H-20 loading. The depth of the 
slab was determined by use of working stresses of 18 000 lb. per sq. in. 
in the steel and 1200 lb. per sq. in. in the concrete. A paving allowance 
of 25 lb. per sq. ft. was considered as an addition to the dead load 
of the slab. In determining H the modulus of elasticity of the concrete 
was taken as 3 500 000 Ib. per sq. in. Wide-flange beams were used, 
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with depths up to 36 in., as required by the moments, for stresses of 
18 000 lb. per sq. in., with no T-beam action assumed. The values of 
H appeared to fall in the range given by the following relation: 


H = (0.5 to 0.8) (28) 


10 ft. 


The slab thicknesses varied from 6 in. to 7% in.; the differences in 
thickness required for H-15 and H-20 loads apparently had the effect 
of making the values of H for the two loadings very nearly the same. 

A study of some representative designs of bridges for which no 
paving allowance was made indicated values of H in the same range, 
but somewhat less in comparable structures. 

That is, for a 30-ft. span with 6-ft. spacing, the value of H is likely 
to be in the range from 1.5 to 2.4; and for a 60-ft. span with 6-ft. 
spacing, the value of H is likely to be in the range from 3.0 to 4.8. 

With a structure designed neglecting T-beam action, the effect of 
such action is to increase the value of H to about 2 or 3 times its 
assumed value, with a consequent slight reduction in stresses in the 
slab, an increase in beam moment, but a decrease in stresses in the 
beam due to the increase in section modulus. For a structure designed 
to take advantage of T-beam action, lighter beams may be used. The 
value of H for such a design will generally fall in the same range as 
for a design neglecting interaction. 

The general trend of the influence values as shown by the influence 
surfaces in Appendix B seems to indicate that the maximum moments 
obtained in this study may be adapted for use in structures with more 
than five beams. The effect of additional lanes of load coming on a 
wider bridge should be relatively small, and might be balanced against 
the improbability of having heavy trucks with full impact simultane- 
ously in all lanes in position to produce maximum moments. 


23. Design of Beams.—The total moment in a beam is made up 
of the dead load moment due to the weight of the beam, the dead load 
moment due to the weight of the slab, and the live load moment. For 
a preliminary design the depth of the slab may be estimated as being 
from 6 to 8 in., depending on the loading and the dimensions of the 
bridge. The dead load moment may be determined reasonably well 
for the weight of one panel of the slab and the estimated weight of the 
beam, plus any paving allowance that may be considered. The live 
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load moment is given by Equations (24), (25) and (26). The value 
of H to be used may be estimated from Equation (28), modified for 
the design conditions that are contemplated. Alternatively, one may 
estimate k in Equation (24) from the rather crude approximation, 


Experience with a given type of design and given working stresses may 
indicate a better approximation than this. 

If provision is made for shear connectors, so that T-beam action 
may be counted on, it should be noted that unless the beams are sup- 
ported during construction, the dead load moment is carried by the 
steel beam alone; the live load moment is carried by the composite 
section. A more efficient section for T-beam action would have a 
heavier lower flange than top flange. The same effect may be obtained 
by using a cover plate on the bottom of the beam. 


24. Design of Slab—As a first approximation to determine the 
thickness of the slab for ordinary designs the maximum positive live 
load moment at the center of the panel may be estimated from the 
following approximate relation: 


=( ing | é ) 
NSEC Oe bn MaOOOn 


1 
instead of Equation (12). The estimated dead load moment, ne 


may be assumed to add an amount of about ten per cent to the live 
load moment. With these assumptions the thickness of the slab can be 
determined, and consequently the value of H, after the beam is de- 
signed. For ordinary designs no further revision is necessary, but in 
any case not more than two trials should be required to determine the 
depth of the slab and the cross-section of the beams. 

For ordinary designs, approximately one-fourth as much. steel 
should be used for negative reinforcement in the transverse direction 
at the centers of the panels as is used for positive reinforcement. Over 
the beams, generally, the transverse reinforcement at the bottom 
should be about one-half, and that at the top about two-thirds to 
three-quarters, of the positive transverse steel at the center of a panel. 
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The longitudinal reinforcement required at the center of a panel 
in the slab may be nearly as much as the maximum transverse steel 
for short span structures, but is considerably less for long span strue- 
tures. Whether the structure is seriously impaired if the longitudinal 
steel furnished is not adequate is a matter open to discussion, and the 
answer cannot be settled by analysis alone. As a tentative recom- 
mendation it is suggested that the ratio of longitudinal to transverse 
reinforcement in the central part of panels, for ordinary designs, be 
approximately as follows: 


longitudinal reinforcement a 


Lo) 


transverse reinforcement 200 ft. 


The longitudinal reinforcement to be provided over the beams is a 
function of several factors which are difficult to estimate easily. When 
nothing is done to insure T-beam action it is suggested that in the 
outer parts of the panel provision be made for a moment of about 
P/4H, which in most cases will require about half the longitudinal re- 
inforcement used in the central part of the panel. With full T-beam 
action assured, little or no longitudinal steel is required over or near 
the beams. 


25. Moments in Continuous I-Beam Bridges——No analyses of con- 
tinuous I-beam bridges are available. It is felt, however, that the 
magnitudes of the maximum moments in continuous bridges may be 
approximately determined by suitable modifications of the relations 
derived herein for simple span bridges. The following principles seem 
to offer a reasonable basis for an analysis of a continuous bridge: 

(1) Maximum moments in the slab in the interior of a span may 
be computed as for a simple-span bridge with the same beams, but 
with a span equal to the distance between the “‘points of inflection” 
for the continuous bridge. Maximum moments in the slab near a sup- 
port may possibly be determined on the basis that the beams are rigid. 
This may not be on the safe side; consequently, 1t may be desirable 
to use the same design of the slab that is developed for the central 
parts of the spans. . in 

(2) The proportion of a single wheel load to be used in determining 
moments in the beams may be computed also as for a simple-span 
bridge with the same beams but with a span equal to the distance 
between “points of inflection” for the continuous bridge. The moments 
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due to a wheel load should be determined in the usual way for a con- 
tinuous beam. This procedure should give reasonably good results for 
positive moments in the beams, and will probably be on the safe side 
for negative moments in the beams, since the position of loads pro- 
ducing maximum negative moments is a considerable distance away 
from the supports, and the -maximum negative moments are likely 
to be fairly uniformly distributed across the structure. 

Longitudinal reinforcement in the slab for negative moments should 
be provided in the region where the beam moments are negative. 


VI. SUMMARY 


26. Summary.—This bulletin contains the results of analyses of the 
type of bridge commonly called the I-beam bridge, which consists of 
a slab continuous over supporting beams, with the beams running in 
the direction of traffic. Influence values are given for moments in the 
slab and in the beams for twenty simple-span right bridges of basically 
different proportions, each having five identical parallel beams, uni- 
formly spaced. The flexibility of the beams is taken into account in 
the analyses. Maximum moments due to standard truck loadings are 
determined for 52 bridges of various spans and different relative 
stiffnesses of beams. Moments due to dead load are considered also. 

From the results of the analyses, empirical relations are derived 
upon which the design of the slab and the beams can be based. 
Formulas for maximum moments in the slab in the direction transverse 
to the beams, both at the center of a panel and over a beam, for 
maximum longitudinal moments in the slab, and for maximum mo- 
ments in the beams, are given in Chapters III and IV. 

For the particular type of structure having a concrete slab and 
steel beams, with usual working stresses and loads, simple approxi- 
mate rules for design are given in Chapter V. The moments govern- 
ing the thickness of the slab and the design of the beams are dis- 
cussed in Sections 23 and 24, and the most desirable arrangement of 
the reinforcing steel is described in Section 24. Principles are formu- 
lated in Section 25 for extending the applicability of the rules for 
design to continuous I-beam bridges. 

It appears from the character of the results obtained in the analyses 
that the moment coefficients for the structure with five supporting 
beams may also be used for wider bridges having more than five beams. 

The influence values given in this bulletin may also be used to 


MOMENTS IN I-BEAM BRIDGES 53 


compute moments in structures in which the traffic runs in the direc- 
tion transverse to the beams. However, no consideration was given 
to such structures in the present work. 

The results of the analyses are applicable also to structures with 
concrete instead of steel beams, and to structures in which T-beam 
action between the steel beams and the concrete slab is assured by 
means of anchors or shear connectors. 

The analyses contained herein have been supplemented by tests of 
Y-scale models of a number of I-beam bridges. The experimental 
studies in general support the validity of the analyses. A report of the 
experimental work will be made in a later publication. 


it 


APPENDIX A 


TABLES OF INFLUENCE CORFFICIENTS FOR MOMENTS IN SLAB, 
Moments IN BEAMS, AND DEFLECTIONS OF BEAMS 
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TABLE 1 


INFLUENCE COEFFICIENTS FOR TRANSVERSE MoMENT IN SLAB AT 
Mip-span or BRIDGE 


Relative Stiffness of Beams H = 0.5 
Relative Proportions of Bridge b/a = 0.1 


Numerical values of transverse moment per unit of length in slab on various longitudinal lines 
due to a unit concentrated load applied along various longitudinal lines A, AB, B, etec., as shown in 
Fig. 1. The longitudinal position of the load is indicated by the distance from the left end of the 
bridge, shown as a proportion of the span. The quantities H, b, and a are defined in Section 4. Poisson’s 
ratio is zero. The values of M. are given in Table 96. 


itor Values of Influence Coefficient for Moment 
gitu- 
yar dinal 
on Posi- Transverse Location of Load 
Line | tion 
of 
Load A AB B BC C CD D DE E 
AB Yo —0.003 0.000 0.003 0.004 | 0.004 0.002 0.000 | —0.002 | —0.005 
We —0.006 0.001 0.007 0.009 | 0.008 0.004 | —0.001 | —0.005 | —0.009 
quarter | —0.012 0.003 0.014 O-O1S | 020Lt 0.004 |—0.002 | —0.008 | —0.013 
the —0.021 0.003 0.027 0.022 | 0.011 0.002 |—0.005 |—0.011 | —0.016 
He —0.033 |—0.017 0.044 0.022 | 0.007 | —0.001 | —0.008 | —0.013 | —0.019 
center | —0.044 ee 0.049 | 0.016 | 0.005 |—0.003 |—0.009 |—0.014 | —0.019 
B Yo —0.005 0.000 0.004 0.007 | 0.007 0.005 0.001 | —0.004 | —0.009 
Ae —0.012 0.001 0.011 0.016 | 0.015 0.009 0.000 | —0.009 | -0.018 
quarter | —0.023 0.005 0.024 0.029 | 0.023 0.010 | —0.003 | —0.015 | —0.026 
Yo —0.040 0.015 0.048 0.047 | 0.026 0.006 |—0.009 | —0.022 | —0.033 
He —0.066 0.025 0.090 0.063 | 0.018 | —0.003 | —0.015 | —0.027 | —0.038 
center | —0.083 | —0.049 0.152 | —0.005 | 0.005 |—0.005 | —0.018 | —0.029 | —0.039 
BC Yo —0.008 | —0.001 0.005 0.009 | 0.009 0.007 0.002 | —0.004 | —0.010 
Ao —0.018 | —0.002 0.011 0.019 | 0.019 0.014 0.004 | —0.008 | —0.021 
quarter | —0.031 | —0.003 0.020 0.031 | 0.032 0.021 0.004 | —0.014 | —0.032 
to —0.047 | —0.004 0.033 0.042 | 0.047 0.026 0.000 | —0.022 | —0.042 
Ae —0.063 | —0.013 0.045 0.027 | 0.062 0.022 0.007 0.029 0.049 
center | —0.070 | —0.023 0.048 Necoss 0.066 0.015 |—0.011 | —0.032 | —0.052 
: | 
Cc Vo —0.011 | —0.002 0.005 0.009 | 0.010 0.009 0.005 —0.002 |—0.011 
Ao —0.023 | —0.005 0.010 0.019 | 0.022 0.019 0.010 ; —0.005 | —0.023 
quarter | —0.037 | —0.010 0.014 0.032 | 0.038 0.032 0.014 |—0.010 | —0O 037 
Ho —0.052 | —0.021 0.014 0.049 | 0.065 0.049 0.014 | —0.021 | —0.052 
2 —0.064 |—0.034 0.003 0.065 | 0.109 0.065 0.003 | —0O 034 —0.064 
center | —0.068 | —0.038 | —0.011 |—0.003 | 0.172 | —0.003 | —0.011 =o 038 | —0.068 
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TABLE 2 


INFLUENCE COEFFICIENTS FOR LONGITUDINAL MoMENT IN SLAB AT 
Min-span OF BRIDGE 


Relative Stiffness of Beams H = 0.5 
Relative Proportions of Bridge b/a= 0.1 


-Numerical values of longitudinal moment per unit of width in slab on various longitudinal lines 
due to a unit concentrated load applied along various longitudinal lines A, AB, B, etc., as shown in 
Fig. 1. The longitudinal position of the load is indicated by the distance from the left end of the 
bridge, shown as a proportion of the span. The quantities 1, 6, and a are defined in Section 4. Poisson’s 
ratio is zero. The values of Mo: are given in Table 96. Longitudinal moment in the slab over a beam 
may be obtained from the moment in the beam by use of Equation (8) of Section 9. 


Values of Influence Coefficient for Moment 
Longitu- 
Moment 5 
on dinal Transverse Location of Load 
Tene Position 
of Load 
A AB B BC Cc CD D DE E 
AB Yo 0.021 | 0.019 | 0.018 | 0.016 | 0.015 | 0.013 | 0.012 | 0.009 | 0.007 
Wo 0.043 | 0.039 | 0.035 | 0.032 | 0.030 | 0.026 | 0.023 | 0.018 | 0.014 
quarter 0.066 | 0.060 | 0.053 | 0.049 | 0.045 | 0.039 | 0.033 | 0.026 | 0.019 
Mo 0.093 | 0.089 | 0.073 | 0.067 | 0.059 | 0.050 | 0.040 | 0.032 | 0.023 
Seo 0.123 | 0.156 | 0.097 | 0.086 | 0.070 | 0.057 | 0.045 | 0.035 | 0.025 
center | 0.148 eek 0.124 | 0.090 | 0.074 | 0.059 | 0.047 | 0.036 | 0.026 
BC Yo 0.018 | 0.016 | 0.015 | 0.014 | 0.013 |} 0.013 | 0.013 | 0.018 | 0.013 
Ho 0.036 | 0.032 | 0.029 | 0.027 | 0.027 | 0.027 | 0.027 | 0.026 | 0.025 
quarter 0.054 | 0.049 | 0.045 | 0.043 | 0.041 | 0.041 | 0.041 | 0.039 | 0.036 
Mo 0.070 | 0.067 | 0.062 | 0.067 | 0.057 | 0.057 | 0.054 | 0.050 | 0.045 
Ye 0.081 | 0.086 | 0.085 | 0.131 | 0.079 | 0.075 | 0.065 | 0.057 | 0.050 
center | 0.085 | 0.090 | 0.109 |{4ee | 0.103 | 0.078 | 0.068 | 0.059 | 0.051 
TABLE 3 


INFLUENCE COEFFICIENTS FOR Moment IN Beams at Mip-span oF BRIDGE 


Relative Stiffness of Beams H = 0.5 
Relative Proportions of Bridge b/a = 0.1 


Numerical values of moment in beams divided by span of bridge due to a unit concentrated load 
applied along various longitudinal lines A, AB, B, ete., as shown in Fig. 1. The longitudinal position 
of the load is indicated by the distance from the left end of the bridge, shown as a proportion of the 
span. The quantities H, b, and a are defined in Section 4. Poisson’s ratio is zero. 


Values of Influence Coefficient for Moment 
Moment Longitu- 
in dinal Transverse Locati f Load 
oe Position se Location of Loa 
of Load 
A AB B BC Cc CD D DE E 
A Yo 0.011 | 0.011 | 0.010 | 0.009 |} 0.008 | 0.007 | 0.005 | 0.004 | 0.00 
Ao 0.022 | 0.021 | 0.020 | 0.018 | 0.016 | 0.013 | 0.010 | 0.007 | 0 O04 
quarter 0.035 | 0.633 | 0.031 | 0.027 | 0.023 | 0.018 | 0.014 | 0.010 | 0.006 
tho 0.051 | 0.046 | 0.041 | C.035 | 0.028 | 0.022 | 0.017 | 0.012 | 0.007 
2 0.072 | 0.062 | 0.051 | 0.041 | 0.032 | 0.025 | 0.019 | 0.013 | 0.007 
center 0.104 | 0.074 | 0.055 | 0.043 | 0.033 | 0.026 | 0.019 | 0.013 | 0.008 
B Yo 0.010 | 0.009 | 0.008 | 0.007 | 0.007 | 0.007 | 0.006 | 0.006 5 
%o 0.020 | 0.018 | 0.016 | 0.015 | 0.014 | 0.014 | 0.013 | 0.011 0 or 
quarter 0.031 | 0.027 | 0.024 | 0.022 | 0.022 | 0.020 | 0.019 | 0.016 | 0.014 
to 0.041 | 0.036 | 0.032 | 0.031 | 0.030 | 0.027 | 0.024 | 0.020 | 0.017 
Ao 0.051 | 0.049 | 0.045 | 0.042 | 0.038 | 0.032 | 0.027 | 0.023 | 0.019 
center 0.055 | 0.062 | 0.071 | 0.055 | 0.042 | 0.034 | 0.028 | 0.024 | 0.019 
Cc Vo 0.008 | 0.007 | 0.007 | 0.007 | 0.006 | 0.007 | 0.007 | 0.007 
eo 0.016 | 0.015 | 0.014 | 0.013 | 0.013 | 0.013 | 0.014 | 0.015 plore 
quarter 0.023 | 0.022 | 0.022 | 0.020 | 0.020 | 0.020 | 0.022 | 0.022 | 0.023 
No 0.028 | 0.030 | 0.030 | 0.029 | 0.027 | 0.029 | 0.030 | 0.030-| 0.028 
2 0.032 | 0.035 | 0.038 | 0.039 | 0.039 | 0.039 | -0.038 | 0.035.| 0.032 
center 0.033 | 0.037 | 0.042 | 0.051 | 0.064 | 0.051 | 0.042 | 0.037 | 0.033 
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TABLE 4 
INFLUENCE COEFFICIENTS FOR TRANSVERSE MoMENT IN SLAB AT QUARTER-POINT 
or SPAN oF BripGE 


Relative Stiffness of Beams H = 0.5 
Relative Proportions of Bridge b/a = 0.1 


See sub-heading of Table 1 


one Values of Influence Coefficient for Moment 
_| gitu- 
ment | anal 
Ban | osi= Transverse Location of Load 
Line tion 
of 
Load A AB B BC Cc CD D DE E 
AB | Ye |—-0.014] 0.002 | 0.020] 0.013 | 0.003 |—0.003 |—0.005 |—0.006 |—0.006 
342 |—0.029 |—0.017 | 0.040 | 0.016 | 0.002 |—0.005 |—0.008 |—0 ‘010 |—0:011 
quarter| —0.042 10-008 0.047 | 0.012 | 0.001 |—0.005 |—0.009 |—0.012 |—0.014 
442 |—0.032 |—0.017 | 0.043 | 0.020] 0.005 |—0.003 |—0.008 |—0.012 |—0.016 
442 |—0.020 | 0.003 | 0.026 | 0.021 | 0.010 | 0.001 |—0.005 |—0/011 |—0.015 
center |—0.012 | 0.003 | 0.014 | 0.015 | 0.011 | 0.004 |—0:002 |—0:008 | —0.013 
%2 |—0.007 | 0.001 | 0.007 | 0.010 | 0.008 | 0.005 | 0.000 |—0.005 |—0 010 
542 |—0.004 | 0.001 | 0.004 | 0.006 | 0.006 | 0.004 | 0.001 |—0:003 |—0.007 
%2 |—0.002 | 0.000 | 0.002 | 0.003 | 0.004 | 0.003 | 0.001 |—0.002 |—0 005 
1% |—0.001 | 0.000 | 0.001 | 0.002 | 0.002 | 0.002 | 6.001 |—0.001 |—0.003 
142 | 0.000 | 0.000] 0.001 | 0.001 | 0.001 | 0.001 | 0.000 |—0.001 |—0.001 
B ¥%s |—0.027| 0.014 | 0.036 | 0.029 | 0.010 |—0.004 |—0.010 |—0.012 |—0.013 
%2 |—0.058 | 0.025 | 0.083 | 0.053 | 0.007 |—0.011 |—0.017 |—0.021 | —0:024 
quarter| —0.079 |—0.049 | 0.148 |—0.011 |—0.001 |—0.010 |—0.019 |—0.025 | —0.030 
{2 |—0.064 | 0.025 | 0.088] 0.060 | 0.014 |—0.006 |—v.016 |—0.025 |—0.032 
%> |—0.039 | 0.015 | 0.047 | 0.045 | 0.025 | 0.005 |—0.010 |—0.021 |—0:031 
center |—0.023 | 0.005 | 0.024 | 0.029 | 0.023 | 0.010 |—0.003 |—0.015 |—0.026 
42 |—0.013 | 0.001 | 0.012 | 0.018 | 0.017 | 0.010 | 0.001 |—0.010 |—0:020 
$42 |—0.007 | 0.000 | 0.006 | 0.010] 0.011 | 0.008 | 0.002 |—0.006 |—0:014 
%2 |—0.004 | 0.000 | 0.004 | 0.006 | 0.007 | 0.005 | 0.002 |—0.004 |—0.009 
104. |—0.002 | 0.000 | 0.002 | 0.003 | 0.004 | 0.003 | 0.001 |—0.002 |—0.005 
1%» |—0.001 | 0.000 | 0.001 | 0.001 | 0.002 0.001 | 0.001 |—0.001 |—0.003 
‘ 
BC | 2 |—0.027 |—0.002 | 0.020 | 0.022 | 0.026! 0.010 |—0.005 |—0.013'| —0.019 
34. |—0.051 |—0.011 | 0.038] 0.014 | 0.048] 0.011 |—0.011 |—0.024 |—0.034 
quarter| —0.063 |—0.022 | 0.044 {5008 0.057 | 0.008 |—0.014 |—0.029 |—0.042 
42 |—0.059 |—0.012 | 0.043 | 0.022 | 0.057 | 0.018 |—0.008 |—0.028 | —0.044 
542 |—0.045 |—0.004 | 0.032] 0.041 | 0.045 | 0.024 | 0.000 |—0.021 |—0.029 
center |—0.031 |—0.003 | 0.020 | 0.031 | 0.032 | 0.021 | 0.004 |—0.014 | -0.032 
%2 |—0.020 |—0.002 | 0.012 | 0.021 | 0.022 | 0.016 | 06.005 |—0.009 | —0.023 
82 |—0.012 |—0.002 | 0.007 | 0.013 | 0.014 | 0.011 | 0.004 |—0.005 |—0:016 
%2 |—0.007 |—0.001 | 0.004 | 0.008 | 0.008! 0.007 | 0.003 |—0.003 |—0.010 
194. |—0.004 |—0.001 | 0.002 | 0.004 | 0.005 | 0.004 | 0.002 |—0.002 |—0.006 
1%; |—0.002 | 0.000] 0.001 | 0.002 | 0.002 | 0.002 | 0.001 |—0.001 |—0.003 
C Y%2 |—0.027 |—0.015 | 0.004 | 0.028 | 0.041 | 0.028 | 0.004 |—0.015 |—0.027 
22 |—0.048 |—0.031 |—0.004 | 0.052 | 0.094 | 0.052 |—0.004 |—0.031 | —0.048 
quarter| —0.058 |—0.036 |—0.015 |—0:011 | 0.163 |—0.011 |—0.015 |—0.036 |—0.058 
» |—0.058 |—0:033 | 0.001 | 0.060 | 0.104 | 0.060 | 0.001 |—0.033 |—0.058 
4% |—0.050 |—0.020 | 0.013 | 0.047 | 0.063 | 0.047 | 0.013 |—0.020 |—0.050 
center | —0.037 |—0.010 | 0.014 | 0.032 | 0.038 | 0.032 | 0.014 |—0.010 |—0.037 
%2 |—0.025 |—0.006 | 0.010] 0.021 | 0.024 | 0.021 | 0.010 |—0.006 |—0.025 
%> |—0.016 |—0.004 | 0.007 | 0.013 | 0.015 | 0.013 | 0.007 |—0.004 | —0.016 
%> |—0.009 |—0:002 | 0.004 | 0.008 | 0.009 | 0.008 | 0.004 |—0.002 |—0.009 
1042 |—0.005 |—0.001 | 0.002 | 0.004 | 0.005 | 0.004 | 0.002 |—0.001 |—0.005 
14, |—0.002 |—0.001 | 0.001 | 0.002 | 0.002 | 0.002 | 0.001 |—0.001 |—0.002 
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TABLE 5 
INFLUENCE COEFFICIENTS FOR LONGITUDINAL MoMENT IN SLAB AT QUARTER-POINT 
or SPAN OF BRIDGE 


Relative Stiffness of Beams H = 0.5 
Relative Proportions of Bridge b/a= 0.1 


See sub-heading of Table 2 


Values of Influence Coefficient for Moment 
Longitu- - 
Moment 2 
on ee Transverse Location of Load 
Thine osition 
of Load 
A AB B BC Cc CD D DE E 
AB Ve 0.041 | 0.041 | 0.029 | 0.027 | 0.022 | 0.017 | 0.012 | 0.008 | 0.005 
2 0.083 | 0.119 | 0.063 | 0.054 | 0.040 | 0.030 | 0.022 | 0.015 | 0.009 
quarter | 0.119 aes 0.098 | 0.066 | 0.052 | 0.039 | 0.029 | 0.021 | 0.013 
He 0.104 | 0.138 | 0.081 | 0.071 | 0.055 | 0.043 | 0.033 | 0.024 | 0.016 
Ao 0.084 | 0.080 | 0.064 | 0.059 | 0.052 | 0.043 | 0.034 | 0.026 | 0.018 
center 0.066 | 0.060 | 0.053 | 0.049 | 0.045 | 0.039 | 0.033 | 0.026 | 0.019 
io 0.052 | 0.048 | 0.043 | 0.040 | 0.037 | 0.033 | 0.029 | 0.024 | 0.018 
Mo 0.040 | 0.037 | 0.034 | 0.032 | 0.030 | 0.027 | 0.024 | 0.020 | 0.016 
Ne 0.029 | 0.027 | 0.025 | 0.024 | 0.022 | 0.020 | 0.018 | 0.016 | 0.0138 
1% 0.019 | 0.018 | 0.017 | 0.016 | 0.015 | 0.014 | 0.012 | 0.011 | 0.009 
Ye 0.009 | 0.009 | 0.008 | 0.008 | 0.007 | 0.007 | 0.006 | 0.006 | 0.005 
BC Vo 0.025 | 0.027 | 0.025 | 0.0382 | 0.024 | 0.024 | 0.021 | 0.017 | 0.012 
Ae 0.046 | 0.054 | 0.055 | 0.104 | 0.052 | 0.048 | 0.038 | 0.030 | 0.023 
quarter 0.059 | 0.066 | 0.087 erie 0.083 | 0.058 | 0.048 | 0.039 | 0.031 
tho 0.064 | 0.071 | 0.070 | 0.117 | 0.066 | 0.062 | 0.052 | 0.043 | 0.036 
Ho 0.061 | 0.059 | 0.055 | 0.060 | 0.050 | 0.050 | 0.048 | 0.043 | 0.038 
center 0.054 | 0.049 | 0.045 | 0.043 | 0.041 | 0.041 | 0.041 | 0.039 | 0.036 
To 0.045 | 0.040 | 0.037 | 0.034 | 0.033 | 0.033 | 0.034 | 0.033 | 0.032 
Se 0.035 | 0.032 | 0.029 | 0.027 | 0.026 | 0.026 | 0.027 | 0.027 | 0.027 
Ne ; 0.026 | 0.024 | 0.022 | 0.021 | 0.020 | 0.020 | 0.020 | 0.020 | 0.021 
1% 0.017 | 0.016 | 0.015 | 0.014 | 0.013 | 0.013 | 0.013 | 0.014 | 0.014 
Vie 0.009 | 0.008 | 0.007 | 0.007 | 0.007 | 0.007 | 0.007 | 0.007 | 0.007 
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TABLE 6 
INFLUENCE COEFFICIENTS FOR Moment IN Brams AT QUARTER-POINT OF 
Span or BripGE 


Relative Stiffness of Beams H = 0.5 
Relative Proportions of Bridge b/a = 0.1 


See sub-heading of Table 3 


Values of Influence Coefficient for Moment 
Moment Longitu- 
: dinal e 
8 Position Transverse Location of Load 
Beam 
f of Load : 
A AB B BC C CD D DE E 

A Yo 0.024 | 0.020 | 0.017 | 0.013 | 0.009 | 0.006 | 0.004 | 0.002 | 0.001 
We 0.052 | 0.042 | 0.032 | 0.023 | 0.016 | 0.011 | 0.008 | 0.005 | 0.002 
quarter 0.089 | 0.059 | 0.041 | 0.030 | 0.021 | 0.015 | 0.011 | 0.007 | 0.003 
Mo 0.062 | 0.052 | 0.042 | 0.032 | 0.024 | 0.018 | 0.013 | 0.008 | 0.004 
Ae 0.046 | 0.042 | 0.037 | 0.031 | 0.024 | 0.019 | 0.014 | 0.009 | 0.005 
center 0.035 | 0.033 | 0.031 | 0.027 | 0.023 | 0.018 | 0.014 | 0.010 | 0.006 
2 0.027 | 0.026 | 0.025 | 0.022 | 0.020 | 0.016 | 0.013 | 0.009 | 0.006 
Mo 0.021 | 0.020 | 0.019 | 0.018 | 0.016 | 0.014 | 0.011 | 0.008 | 0.005 
eo 0.015 | 0.014 | 0.014 |} 6.013 | 0.012 | 0.010 | 0.009 | 0.007 | 0.005 
1049 0.010 | 0.009 | 0.009 | 0.009 | 0.008 | 0.007 | 0.006 | 0.005 | 0.003 
10) 0.005 | 0.005 |} 0.005 | 0.004 | 0.004 | 0.004 | 0.003 | 0.002 | 0.002 
B Vo 0.017 | 0.015 | 0.013 | 0.013 | 0.012 | 0.010 | 0.008 | 0.006 |} 0.004 
Ao 0.032 | 0.032 | 0.030 | 0.028 | 0.024 | 0.019 | 0.015 | 0.011 | 0.008 
quarter 0.041 | 0.049 | 0.059 | 0.044 | 0.032 | 0.024 | 0.019 | 0.015 | 0.011 
Yo 0.042 | 0.040 | 0.037 | 0.035 | 0.031 | 0.026 | 0.021 | 0.017 | 0.013 
He 0.037 | 0.032 | 0.029 | 0.027 | 0.026 | 0.024 | 0.021 | 0.017 | 0.014 
center 0.031 | 0.027 | 0.024 | 0.022 | 0.022 | 0.020 | 0.019 | 0.016 | 0.014 
2 0.025 | 0.022 | 0.020 | 0.018 | 0.018 | 0.017 | 0.016 | 0.014 | 0.013 
So 0.019 | 0.017 | 0.016 | 0.015 | 0.014 | 0.013 | 0.013 | 0.012 | 0.011 
Ne 0.014 | 0.013 | 0.012 | 0.011 | 0.010 | 0.010 | 0.010 | 0.009 | 0.009 
1049 0.009 | 0.008 | 0.008 | 0.007 | 0.007 | 0.007 | 0.006 | 0.006 | 0.006 
No 0.005 | 0.004 | 0.004 | 0.004 | 0.004 | 0.003 | 0.003 | 0.063 | 0.003 
Cc Yo 0.009 | 0.011 | 0.012 | 0.012 | 0.011 | 0.012 | 0.012 | 0.011 | 0.009 
Ao 0.016 | 0.020 | 0.024 | 0.026 | 0.026 | 0.026 | 0.024 | 0.020 | 0.016 
quarter 0.021 | 0.026 | 0.032 | 0.042 | 0.005 | 0.042 | 0.032 0.026 | 0.021 
2 0.024 | 0.028 | 0.031 | 0.033 | 0.033 | 0.033 | 0.031 | 0.028 | 0.024 
2 0.024 | 0.026 | 0.026 | 0.025 | 0.024 | 0.025 | 0.026 | 0.026 | 0.024 
center 0.023 | 0.022 | 0.022 | 0.020 | 0.020 | 0.020 | 0.022 | 0.022 | 0.023 
A2 0.020 | 0.019 | 0.018 | 0.017 | 0.016 | 0.017 | 0.018 | 0.019 | 0.020 
Sho 0.016 | 0.015 | 0.014 | 0.013 | 0.018 | 0.013 | 0.014 | 0.015 | 0.016 
Me 0.012 | 0.011 | 0.010 | 0.010 | 0.010 |} 0.010 | 0.010 | 0.011 | 0.012 
1049 0.008 | 0.007 | 0.007 | 0.007 | 0.097 | 0.007 | 0.007 | 0.007 | 0.608 
Vo 0.004 | 0.004 | 0.004 | 0.003 } 0.003 | 0.003 | 0.004 | 0.004 | 0.004 
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TABLE 7 


Min-span OF BRIDGE 


Relative Stiffness of Beams H = 1 


Relative Proportions of Bridge b/a = 0.1 
See sub-heading of Table 1 


Values of Influence Coefficient for Moment 


Mo- gitu- 
Nea dinal 
ment | Posi- Transverse Location of Load 
on . 
Tae tion 
ine of 
Load A AB B BC Cc CD D DE E 
AB Yeo —0.004 0.000 0.003 0.005 | 0.004 0.002 0.000 | —0.002 | —0.004 
Wo —0.008 0.001 0.008 0.010 | 0.008 0.004 |—0.001 |—0.005 | —0.008 
quarter | —0.014 0.004 0.016 0.016 | 0.011 0.004 |—0.002 | —0.007 | —0.011 
No —0.022 0.003 0.028 0.022 | 0.010 0.002 |—0.004 | —0.009 | —0.014 
Ae —0.031 | —0.017 0.042 0.020 | 0.007 0.000 |—0.006 |—0.011 | —0.016 
center | —0.038 10.007 0.047 0.014 | 0.005 |—0.001 |—0.007 | —0.012 | —0.016 
B Yo —0.007 0.000 0.005 0.009 | 0.009 0.005 0.000 | —0.004 | —0.008 
Ao —0.015 0.002 0.014 0.019 | 0.017 0.009 | —0.001 |—0.009 | —0.016 
quarter | —0.027 0.006 0.028 0.032 | 0.023 0.009 | —0.004 | —0.014 | —0.023 
+e —0.043 0.017 0.052 0.048 | 0.024 0.005 | —0.009 | —0.019 | —0.029 
2 —0.064 0.024 0.087 0.059 | 0.016 |—0.002 | —0.012 | —0.022 | —0.032 
center |—0.076 | —0.059 0.126 | —0.016 | 0.006 | —0.001 | —0.014 | —0.024 | —0.033 
BC Yo —0.010 | —0.001 0.006 0.010 | 0.010 0.008 0.003 | —0.004 | —0.010 
eo —0.020 | —0.002 0.013 0.021 | 0.021 0.015 0.004 | —0.008 | —0.020 
quarter | —0.033 | —0.002 0.022 0.033 | 0.033 0.021 0.004 |—0.013 | —0.030 
Ho —0.046 | —0.004 0.033 0.042 | 0.047 0.025 0.001 | —0.020 | —0.038 
2 —0.059 | —0.012 0.043 0.023 | 0.059 0.021 |—0.005 | —0.026 | —0.044 
center |—0.064 |—0.022 | 0.046 | {4/@55 | 0.062 | 0.014 |—0.008 |—0.027 | -0.046 
Cc Yo —0.012 | —0.002 0.006 0.010 | 0.011 0.010 0.006 | —0.002 | —0.012 
Wo —0.024 | —0.006 0.011 0.021 | 0.025 0.021 0.011 |—0.006 | —0.024 
quarter | —0.037 | —0.011 0.014 0.034 | 0.042 0.034 0.014 |—0.011 | —0.037 
44o —0.049 | —0.021 0.012 0.050 | 0.069 0.050 0.012 |—0.021 | —0.049 
A2 —0.058 | —0.032 0.002 0.061 | 0.106 0.061 0.002 | —0.032 | —0.058 
| center | —0.060 | —0.032 | —0.008 | —0.014 | 0.147 | —0.014 |—0.008 | —0.032 | —0.060 
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MOMENTS IN I-BEAM BRIDGES 


Relative Stiffness of Beams H = 1 


TABLE 8 


Mip-span oF BrinGgE 


Relative Proportions of Bridge b/a = 0.1 
See sub-heading of Table 2 
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Values of Influence Coefficient for Moment 


Moment | [gnsitu- 
son. Position Transverse Location of Load 
ss of Load 
A AB B BC c CD D DE E 
AB Vio 0.013 | 0.012 | 0.010 | 0.009 | 0.008 | 0.007 | 0.005 | 0.004 | 0.002 
> 0.027 | 0.024 | 0.020 | 0.018 | 0.016 | 0.013 | 0.010 | 0.007 | 0.003 
quarter | 0.042 | 0.037 | 0.031 | 0.028 | 0.024 | 0.020 | 0.014 | 0.009 | 6.004 
440 0.058 | 0.057 | 0.042 | 0.038 | 0.032 | 0.024 | 0.018 | 0.011 | 0.005 
Mo 0.075 0.112 0.057 | 0.050 | 0.037 | 0.027 | 0.020 | 0.013 | 0.006 
center | 0.088 \ooeae 0.072 | 0.047 | 0.038 | 0.029 | 0.020 | 0.013 | 0.006 
BC Vio 0.011 | 0.009 | 0.008 | 0.007 | 0.007 | 0.007 | 0.007 | 0.007 | 0.006 
%o 0.021 | 0.018 | 0.016 | 0.015 | 0.014 | 0.014 | 0.014 | 0.013 | 0.012 
quarter | 0.030 | 0.028 | 0.025 | 0.024 | 0.022 | 0.022 | 0.022 | 0.020 | 0.017 
4. 0.039 | 0.038 | 0.035 | 0.041 | 0.032 | 0.031 | 0.029 | 0.024 | 0.020 
349 0.044 | 0.050 | 0.049 | 0.096 | 0.045 | 0.042 | 0.033 | 0.027 | 0.022 
center | 0.045 | 0.047 -1 0.063 BE 0.059 | 0.039 | 0.035 | 0.029 | 0.023 
TABLE 9 


INFLUENCE COEFFICIENTS FOR MoMENnT IN BEaAms av MiIp-SPAN OF BRIDGE 


Relative Stiffness of Beams H = 1 


Relative Proportions of Bridge b/a = 0.1 
See sub-heading of Table 3 


Values of Influence Coefficient for Moment 


Longitu- 
Moment ; 
in dinal Transverse Location of Load 
Beam Position 
of Load 
A AB B BC Cc CD D DE E 
A Vo 0.014 | 0.013 |} 0.012 | 0.011 | 0.008 | 0.006 | 0.004 | 0.002 0.000 
We 0.030 | 0.027 | 0.025 | 0.021 | 0.016 | 0.012 | 0.007 | 0.003 | —0.001 
quarter 0.046 | 0.042 | 0.037 | 0.030 | 0.023 | 0.017 | 0.010 | 0.004 | —0.001 
Heo 0.066 | 0.058 | 0.049 | 0.039 | 0.029 | 0.020 | 0.012 | 0.005 | —0.001 
2 0.092 | 0.075 | 0.058 | 0.044 | 0.032 | 0.022 | 0.014 | 0.006 | —0.002 
center 0.126 | 0.088 | 0.062 | 0.045 | 0.033 | 0.023 | 0.014 | 0.006 | —0.002 
B Yo 0.012 | 0.010 | 0.009 | 0.008 | 0.008 | 0.007 | 0.006 | 0.005 0.004 
eo 0.025 | 0.020 | 0.017 | 0.016 | 0.015 | 0.014 | 0.013 | 0.010 0.007 
quarter 0.037 | 0.031 | 0.026 | 0.025 | 0.024 | 0.022 | 0.018 | 0.014 0.010 
te 0.049 | 0.042 | 0.037 | 0.035 | 0.033 | 0.029 | 0.023 | 0.018 0.012 
2 0.058 | 0.057 | 0.054 | 0.049 | 0.041 | 0.033 | 0.026 | 0.020 0.014 
center 0.062 | 0.072 | 0.083 | 0.063 | 0.045 | 0.035 | 0.027 | 0.020 0.014 
y Y -008 | 0.008 | 0.008 | 0.007 | 0.007 | 0.007 | 0.008 | 0.008 0.008 
* 34s 0.016 0.016 | 0.015 | 0.014 | 0.014 | 0.014 | 0.015 | 0.016 0.016 
quarter 0.023 | 0.024 | 0.024 | 0.022 | 0.021 | 0.022 | 0.024 | 0.024 0.023 
2 0.029 | 0.032 | 0.033 | 0.032 | 0.031 | 0.032 | 0.033 | 0.032 0.029 
2 0.032 | 0.037 | 0.041 | 0.045 | 0.046 | 0.045 | 0.041 0.037 0.032 
| center 0.033 | 0.038 | 0.045 | 0.059 | 0.074 | 0.059 | 0.045 | 0.038 0.033 
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TaBLE 10 
INFLUENCE COEFFICIENTS FOR TRANSVERSE MOMENT IN SLAB AT QUARTER-POINT 
oF Span or BripGE 


Relative Stiffness of Beams H = 1 
Relative Proportions of Bridge b/a = 0.1 


See sub-heading of Table 1 


Lon- Values of Influence Coefficient for Moment 
gitu- 
Mo- dinal 
MCR NP asi Transverse Location of Load 
on : 
Ts tion 
ine of 
Load A AB B BC 6 CD D DE E 
AB Vio —0.013 0.002 0.019 0.011 0.001 |—0.003 0.004 0.004 0.004 
ho —0.026 | —0.017 0.037 0.013 0.000 |—0.005 | —0.007 |—0.008 | —0.008 
quarter) —0.035 | {)%%o7 | 0.044 | 0.010 | 0.000 |—0.005 | 0.008 }—0.010 | —0.011 
4f2 —0.030 | —0.017 0.041 0.018 0.005 | —0.003 |—0.007 |—0.010 | —0.012 
Ae —0.021 0.004 0.027 0.021 0.009 0.001 0.005 0.009 0.012 
center | —0.014 0.004 0.016 0.016 0.011 0.004 ;—0.002 |—0.007 | —0.011 
2 —0.009 0.001 0.008 0.011 0.009 0.005 0.000 |—0.005 | —0.010 
34o —0.005 0.000 0.004 0.007 0.007 0.005 0.001 | —0.003 | —0.008 
Ne —0.003 0.000 0.002 0.004 0.005 0.003 0.001 | —0.002 | —0.005 
1049 —0.002 0.000 0.001 0.002 0.003 0.002 0.001 | —0.001 | —0.003 
142 —0.001 0.000 0.001 0.001 0.001 0.001 0.001 |—0.001 | —0.002 
B Yo —0.027 0.015 0.037 0.027 0.005 | —0.006 | —0.009 | —0.009 | —0.009 
Wo —0.054 0.024 0.079 0.047 0.002 | —0.012 0.015 0.016 0.017 
quarter] —0.070 | —0.058 0.122 0.023 0.003 0.008 0.016 0.020 | —0.023 
42 —0.060 0.024 0.085 0.055 0.011 | —0.007 |—0.014 | —0.020 | —0.025 
fo —0.042 0.017 0.051 0.046 0.022 0.003 0.010 0.018 0.026 
center | —0.027 0.006 0.028 0.032 0.023 0.009 | —0.004 | —0.014 | —0.023 
2 —0.016 0.001 0.014 0.021 0.019 0.011 0.000 |—0.010 | —0.020 
So —0.010 0.000 0.008 0.013 0.014 0.009 0.002 |—0.006 | —0.015 
Neo —0.006 | —0.001 0.004 0.008 0.009 0.007 0.003 |—0.004 |—0.011 
1049 —0.003 0.000 0.002 0.004 0.005 0.004 0.002 |—0.002 | —0.007 
Wo —0.001 0.000 0.601 0.002 0.002 0.002 0.001 |—0.001 |—0.003 
BC Yo —0.024 | —0.002 0.018 0.019 0.023 0.008 |—0.005 |—0.011 | —0.015 
Wo —0.044 | —0.010 0.034 0.008 0.042 0.008 |—0.010 |—0.020 | —0.026 
quarter] —0.055 | —0.020 0.040 yoreon 0.052 0.005 |—0.012 | —0.024 | —0.034 
to —0.053 |—0.011 0.040 0.017 0.053 0.016 0.008 0.024 0.037 
2 —0.044 | —0.003 0.031 0.040 0.044 0.023 |—0.001 |-—-0.019 | —0.035 
center | —0.033 | —0.002 0.022 0.033 0.033 0.021 0.004 |—0.013 | —0.030 
2 —0.023 | —0.002 0.014 0.023 0.024 0.017 0.006 |—0.009 | —0.024 
Sho —0.015 | —0.002 0.009 0.015 0.017 0.013 0.005 |—0.005 | —0.017 
Ne —0.010 | —0.002 0.005 0.010 0.011 0.009 0.004 |—0.003 | —0.012 
1049 —0.006 | —0.001 0.003 0.006 0.006 0.006 0.003 |—0.002 | —0.007 
Ye —0.003 | —0.001 0.001 0.003 0.003 0.003 0.001 |—0.001 |—0.003 
Cc Yo —0.022 | —0.015 0.000 0.026 0.041 0.026 0.000 |—0.015 | —0.022 
Ao —0.039 | —0.028 | —0.007 0.045 0.087 0.045 |—0.007 | —0.028 |—0.039 
quarter} —0.048 0.029 0.014 | —0.025 0.135 |—0.025 |—0.014 | —0.029 | —0.048 
2 0.051 0.030 0.001 0.055 0.099 0.055 |—0.001 |—0.030 |—0.051 
"Ae —0.046 | —0.021 0.011 0.047 0.065 0.047 0.011 |—0.021 | —0.046 
center | —0.037 | —0.011 0.014 0.034 0.042 0.034 0.014 |—0.011 | —0.037 
0) —0.028 | —0.006 0.012 0.024 0.028 0.024 0.012 |—0.006 | —0.028 
Mo —0.019 | —0.004 0.009 0.016 0.018 0.016 0.009 | —0.004 | —0.019 
eo —0.012 | —0.002 0.006 0.010 0.012 0.010 0.006 |—0.002 | —0.012 
1M49 —0.007 | —0.002 0.003 0.006 0.007 0.006 0.003 |—0.002 | —0.007 
Ve —0.003 | —0.001 0.001 0.003 0.003 0.003 0.001 |—0.001 |—0.003 
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INFLUENCE COEFFICIENTS FoR LoncirupinaL Moment IN SLAB AT QUARTER-POINT 
or SPAN OF BripGE 


AB 


BC 


Relative Stiffness of Beams H = 1 


Relative Proportions of Bridge b/a = 0.1 
See sub-heading of Table 2 


Longitu- 
dinal 
Position 
of Load 


Ve 


Ae 


quarter 


Values of Influence Coefficient for Moment 


Transverse Location of Load 


A AB B BC Cc CD D DE E 
0.024 | 0.027 | 0.017 | 0.015 | 0.011 | 0.008 | 0.005 | 0.002 | 0. 
0.049 | 0.089 | 0.037 | 0.031 | 0.021 | 0.014 | 0.009 | 0.005 | 0. 
0.069 (ape 0.057 | 0.033 | 0.026 | 0.018 | 0.012 | 0.007 | 0. 
0.063 | 0.101 | 0.047 | 0.040 | 0.029 | 0.020 | 0.014 | 0.008 | 0. 
0.052 | 0.051 | 0.037 | 0.034 | 0.028 | 0.021 | 0.015 | 0.009 | 0. 
0.042 | 0.037 | 0.031 | 0.028 | 0.024 | 0.020 | 0.014 | 0.009 | 0. 
0.033 | 0.029 | 0.025 | 0.023 | 0.020 | 0.017 | 0.013 | 0.009 | 0. 
0.026 | 0.023 | 0.020 | 0.018 | 0.016 | 0.014 | 0.011 | 0.008 | 0. 
0.019 | 0.017 | 0.015 | 0.014 | 0.012 | 0.010 | 0.008 | 0.006 | 0. 
0.012 | 0.011 | 0.010 | 0.009 | 0.008 | 0.007 | 0.006 | 0.004 | 0. 
0.006 | 0.006 | 0.005 | 0.005 | 0.004 | 0.004 | 0.003 | 0.002 | 0. 
0.013 | 0.015 | 0.015 | 0.023 | 0.014 | 0.014 | 0.011 | 0.008 | 0. 
0.023 | 0.031 | 0.033 | 0.081 | 0.031 | 0.028 ; 0.020 | 0.014 | O. 
0.030 | 0.033 | 0.051 Va 0.049 | 0.029 | 0.024 | 0.018 | 0. 
0.034 | 0.040 | 0.041 | 0.088 | 0.038 | 0.035 | 0.027 | 0.020 | 0. 
0.033 | 0.034 | 0.031 | 0.038 | 0.029 | 0.028 | 0.025 | 0.021 | 0. 
0.030 | 0.028 | 0.025 | 0.024 | 0.022 | 0.022 | 0.022 | 0.020 | O. 
0.026 | 0.023 | 0.020 | 0.018 | 0.018 | 0.018 | 0.018 | 0.017 | 0. 
0.021 | 0.018 | 0.016 | 0.014 | 0.014 | 0.014 | 0.014 | 0.014 | 0. 
0.016 | 0.014 | 0.012,] 0.011 | 0.010 | 0.010 | 0.010 | 0.010 | 0. 
0.010 | 0.009 | 0.008 | 0.007 | 0.007 | 0.007 | 0.007 | 0.007 | 0. 
0.005 | 0.005 | 0.004 | 0.004 | 0.003 | 0.003 | 0.003 | 0.004 | 0. 
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TABLE 12 


INFLUENCE COEFFICIENTS FOR MomrENT IN BEAMS AT QUARTER-POINT OF 


Span oF BripGEe 
Relative Sitffness of Beams H = 1 


Relative Proportions of Bridge b/a = 0.1 
See sub-heading of Table 3 


Values of Influence Coefficient for Moment 


o 
& 


Moment pone 
in P we Transverse Location of Load 
Beam osition 
of Load 
A AB B BC Cc CD D 

A Vo 0.031 | 0.024 | 0.019 | 0.013 | 0.008 | 0.005 | 0.002 

We 0.065 | 0.049 | 0.035 | 0.023 | 0.015 | 0.009 | 0.005 

quarter 0.107 | 0.069 | 0.045 | 0.030 | 0.020 | 0.012 | 0.007 

Yo 0.079 | 0.063 | 0.047 | 0.034 | 0.023 | 0.015 | 0.009 

Ae 0.060 | 0.052 | 0.043 | 0.033 | 0.024 | 0.016 | 0.010 

center 0.046 | 0.042 | 0.037 | 0.030 | 0.023 | 0.017 | 0.010 

2 0.036 | 0.033 | 0.030 | 0.026 | 0.021 | 0.015 | 0.010 

Se 0.027 | 0.026 | 0.024 | 0.021 | 0.017 | 0.013 | 0.009 

Yo 0.020 | 0.019 | 0.017 | 0.016 | 0.013 | 0.010 | 0.007 

1042 0.013 | 0.012 | 0.011 | 0.010 | 0.009 | 0.007 | 0.005 

V2 0.006 | 0.006 | 0.006 | 0.005 | 0.005 | 0.004 | 0.003 

B Yo 0.019 | 0.017 | 0.016 | 0.015 | 0.014 | 0.011 | 0.007 

Heo 0.035 | 0.037 | 0.036 | 0.033 | 0.027 | 0.020 | 0.013 

quarter 0.045 | 0.057 | 0.069 | 0.051 | 0.034 | 0.024 | 0.018 

the 0.047 | 0.047 | 0.045 | 0.041 | 0.034 | 0.027 | 0.020 

2 0.043 | 0.037 | 0.033 | 0.031 | 0.029 | 0.025 | 0.020 

center 0.037 | 0.031 | 0.026 | 0.025 | 0.024 | 0.022 | 0.018 

Te 0.030 | 0.025 | 0.022 | 0.020 | 0.019 | 0.018 | 0.016 

542 0.024 | 0.020 | 0.018 | 0.016 | 0.015 | 0.014 | 0.013 

Neo 0.017 | 0.015 | 0.013 | 0.012 | 0.011 | 0.010 | 0.009 

1042 0.011 | 0.010 | 0.009 | 0.008 | 0.007 | 0.007 | 0.006 

Ye 0.006 | 0.005 | 0.004 | 0.004 | 0.004 | 0.003 | 0.003 

Cc Yo 0.008 | 0.011 | 0.014 | 0.014 | 0.014 | 0.014 | 0.014 

Ae 0.015 | 0.021 | 0.027 | 0.031 | 0.032 | 0.031 | 0.027 

quarter 0.020 | 0.026 | 0.034 | 0.049 | 0.064 | 0.049 | 0.034 

Ho 0.023 | 0.029 |} 0.034 | 0.038 | 0.039 | 0.038 | 0.034 

Ao 0.024 | 0.028 | 0.029 | 0.029 | 0.027 | 0.029 | 0.029 

center 0.023 | 0.024 | 0.024 | 0.022 | 0.021 | 0.022 | 0.024 

Te 0.021 | 0.020 | 0.019 | 0.018 | 0.017 | 0.018 | 0.019 

So 0.017 | 0.016 | 0.015 | 0.014 | 0.013 | 0.014 | 0.015 

2 0.013 | 0.012 | 0.011 | 0.010 | 0.010 | 0.010 | 0.011 

1940 0.009 | 0.008 | 0.007 | 0.007 | 0.007 | 0.007 | 0.007 

Vo 0.005 | 0.004 | 0.004 | 0.003 | 0.003 | 0.003 | 0.004 
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TABLE 13 


INFLUENCE COEFFICIENTS FOR TRANSVERSE MoMENT IN SLAB AT 
Mip-span or BripGE 


Relative Stiffness of Beams H = 2 


Relative Proportions of Bridge b/a = 0.1 
See sub-heading of Table 1 


Lon- Values of Influence Coefficient for Moment 
gitu- 
ment | inal 
an roe Transverse Location of Load 
f ion 
Line ae 
Load A AB B BC Cc CD D DE E 
AB Yo —0.004 0.001 0.004 0.005 | 0.004 0.002 0.001 0.002 0.004 
H2 —0.009 0.002 0.009 0.011 | 0.008 0.003 |—0.001 | —0.004 | —0.007 
quarter | —0.015 0.004 0.017 0.017 | 0.010 0.003 | —0.003 | —0.006 | —0.010 
the —0.022 0.003 0.028 0.021 | 0.009 0.001 |—0.004 | —0.008 | —0.012 
He —0.029 |—0.018 0.039 0.018 | 0.006 0.000 | —0.005 }|—0.009 | —0.013 
center | —0.034 ae 0.043 0.011 | 0.005 0.000 |—0.005 |—0.009 | —0.013 
B Yo —0.008 0.001 0.007 0.010 | 0.009 0.004 |—0.001 |—0.004 | —0.007 
Ae —0.018 0.003 0.017 0.021 | 0.016 0.007 |—0.002 | —0.009 | —0.014 
quarter} —0.030 0.008 0.032 0.033 | 0.021 0.007 |—0.005 |—0.013 | —0.020 
No —0.044 0.018 0.054 0.047 | 0.020 0.002 |—0.008 | —0.016 | —0.024 
We —0.060 0.021 0.081 0.054 | 0.013 |—0.002 |—0.010 | —0.018 | —0.026 
center |—0.069 | —0.068 0.105 | —0.026 | 0.006 0.002 0.010 0.019 0.027 
BC Yo —0.011 |—0.001 0.007 0.011 | 0.011 0.007 0.002 |—0.004 | —0.010 
eo —0.022 | —0.002 0.014 0.022 | 0.022 0.014 0.004 |—0.008 | —0.019 
quarter | —0.033 | —0.002 0.023 0.034 | 0.033 0.020 0.003 |—0.013 | —0.027 
Y2 —0.045 | —0.004 0.032 0.040 | 0.045 0.024 0.000 |—0.018 | —0.034 
2 —0.054 | —0.012 0.039 0.018 | 0.054 0.019 |—0.004 | —0.022 | —0.038 
center |—0.058 |—0.021 0.042 Onen 0.057 0.012 0.007 0.023 0.039 
C Yo —0.012 | —0.003 0.006 0.011 | 0.012 0.011 0.006 |—0.003 | —0.012 
Ae —0.025 | —0.006 0.011 0.022 | 0.027 0.022 0.011 | —0.006 | —0.025 
quarter | —0.036 | —0.012 0.013 0.035 | 0.045 0.035 0.013 | —0.012 | —0.036 
Yo —0.045 | —0.022 0.009 0.049 | 0.069 0.049 9.009 | —0.022 | —0.045 
he —0.051 | —0.029 0.001 0.056 | 0.099 0.056 0.001 |—0.029 | —0.051 
center | —0.053 | —0.026 |—0.007 |—0.025 | 0.124 0.025 0.007 0.026 | —0.053 
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TABLE 14 
INFLUENCE COEFFICIENTS FOR LoNGITUDINAL MOMENT IN SLAB AT 


Mip-span OF BRIDGE 
Relative Stiffness of Beams H = 2 


See sub-heading of Table 2 


Relative Proportions of Bridge b/a = 0.1 


Values of Influence Coefficient for Moment 


Moment bene 
on Position Transverse Location of Load 
Line of Load 
A AB B BC C CD D DE 
AB Yo 0.008 | 0.007 | 0.006 | 0.005 | 0.004 | 0.003 | 0.002 | 0.001 
Ae 0.017 | 0.014 | 0.011 | 0.010 | 0.009 | 0.007 | 0.004 | 0.002 
quarter 0.025 | 0.022 | 0.017 | 0.015 | 0.013 | 0.009 | 0.006 | 0.003 
te 0.034 | 0.036 | 0.024 | 0.021 | 0.016 | 0.011 | 0.007 | 0.003 
Ae 0.043 | 0.083 | 0.032 | 0.028 | 0.018 | 0.012 | 0.008 | 0.003 
center | 0.050 |{J7est | 0.041 | 0.022 | 0.019 | 0.013 | 0.008 | 0.003 
0.037 
BC Yo 0.006 | 0.005 | 0.004 | 0.004 | 0.004 | 0.004 | 0.004 | 0.003 
2 0.011 | 0.010 | 0.009 | 0.008 | 0.008 | 0.008 | 0.008 | 0.007 
quarter 0.016 | 0.015 | 0.014 | 0.014 | 0.012 | 0.012 | 0.011 | 0.009 
4he 0.020 | 0.021 | 0.020 | 0.027 | 0.018 | 0.018 | 0.015 | 0.011 
2 0.022 | 0.028 | 0.027 | 0.075 | 0.025 | 0.024 | 0.017 | 0.012 
center 0.023 | 0.022 | 0.035 Ke 0.033 | 0.018 | 0.017 | 0.013 
TaBLeE 15 


INFLUENCE COEFFICIENTS FOR MoMENT IN Brams at Mip-SPAN OF BRIDGE 
Relative Stiffness of Beams H = 2 


See sub-heading of Table 3 


Relative Proportions of Bridge b/a= 0.1 


Values of Influence Coefficient for Moment 


Moment ae 
5 inal . 
in Position Transverse Location of Load 
Beam of Load 
A AB B BC Cc CD D DE 
A Vo 0.018 | 0.016 | 0.014 | 0.011 | 0.008 | 0.005 | 0.002 0.000 
Ho 0.037 | 0.033 | 0.028 | 0.022 | 0.016 | 0.010 | 0.004 |—0.001 
quarter | 0.058 | 0.050 | 0.042 | 0.032 | 0.022 | 0.013 | 0.006 |—0.001 
440 0.082 | 0.068 | 0.054 | 0.040 | 0.027 | 0.016 | 0.007 | —0.001 
2 0.111 | 0.086 | 0.063 | 0.044 | 0.029 | 0.017 | 0.007 |—0.001 
center 0.147 | 0.100 | 0.067 | 0.045 | 0.030 | 0.018 | 0.008 |—0.001 
B {2 0.014 | 0.011 | 0.009 | 0.008 | 0.008 | 0.008 | 0.006 0.004 
Ao 0.028 | 0.023 | 0.018 | 0.017 | 0.017 | 0.015 | 0.012 0.008 
quarter | 0.042 | 0.034 | 0.029 | 0.027 | 0.026 | 0.023 | 0.018 0.012 
2 0.054 | 0.048 | 0.042 | 0.039 | 0.036 | 0.029 | 0.021 0.014 
He 0.063 | 0.065 | 0.062 | 0.055 | 0.044 | 0.033 | 0.024 0.015 
center 0.067 | 0.081 | 0.094 | 0.070 | 0.048 | 0.034 | 0.024 0.016 
Cc Yo 0.008 | 0.008 | 0.008 | 0.008 | 0.007 | 0.008 | 0.008 0.008 
oe 0.016 | 0.017 | 0.017 | 0.016 | 0.015 | 0.016 | 0.017 0.017 
quarter | 0.022 | 0.025 | 0.026 | 0.025 | 0.023 | 0.025 | 0.026 0.025 
Ho 0.027 | 0.032 | 0.036 | 0.036 | 0.035 | 0.036 | 0.036 0.032 
Ao 0.029 | 0.036 | 0.044 | 0.051 | 0.053 | 0.051 | 0.044 0.036 
center 0.030 | 0.037 | 0.048 | 0.066 | 0.084 | 0.066 | 0.048 0.037 
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TABLE 16 
INFLUENCE COEFFICIENTS FOR TRANSVERSE MoMENT IN SLAB AT QUARTER-POINT 
OF SPAN OF Bripan 


Relative Stiffness of Beams H = 2 
Relative Proportions of Bridge b/a = 0.1 


See sub-heading of Table 1 


Won Values of Influence Coefficient for Moment 
gitu- 
raent | tinal 
ae Posi- Transverse Location of Load 
Line tion 
of ] 
Load A AB B BC Cc CD D DE E 
AB | Mz |—0.012 | 0.002] 0.018 | 0.009 | 0.000 |—0.003 |—0.003 |—0.003 |—0.003 
Az |—0.023 |—0.019 | 0.033 | 0.010 |—0.001 |—0.005 |—0.005 |—0.006 |—0 006 
quarter| —0.030 Vena 0.040 | 0.006 |—0.001 |—0.004 |—0.006 |—0.007 |—0.008 
42 |—0.027 |—0.018 | 0.037 | 0.015 | 0.003 |—0.003 |—0.006 |—0.008 | —0.009 
%42 |—0.021 | 0.004 | 0.027 | 0.020] 0.007 | 0.000 |—0.005 |—0.007 |—0'010 
center /—0.015 | 0.004 | 0.017 | 0.017 | 0.010 | 0.003 |—0.003 |—0.006 | —0.010 
2 |—0.010 | 0.002 | 0.010 | 0.012 | 0.009 | 0.004 |—0.001 |—0.005 | —0.009 
842 |—0.007 | 0.000 | 0.006 | 0.008] 0.008; 0.005 | 0.001 |—0.004 |—0 007 
%2 |—0.004 | 0.000 | 0.003 | 0.005 | 0.006| 0.004 | 0.001 |—0.002 |—0.006 
1042 |—0.003 | 0.000] 0.002 | 0.003 | 0.004 | 0.003 0.001 |—0.001 |—0 ‘004 
1%2 |—0.001 | 0.000] 0.001 | 0.001 | 0.002! 0.001 | 0.001 |—0.001 |—0.002 
B Ye |—0.024 | 0.015 | 0.036 | 0.023 | 0.001 |—0.008 |—0.007 |—0.006 | —0.006 
%2 |—0.047 | 0.020 | 0.071 | 0.038 |—0.003 |—0.012 |—0.012 |—0.012 | —0.012 
quarter] —0.060 |—0.068 | 0.100 |—0.036 |—0.005 |—0.007 |—0.013 |—0.015 |—0.016 
42 |—0.055 | 0.020] 0.078 | 0.048 | 0.006 |—0.008 |—0.012 |—0.016 |—0.019 
442 |—0.042 | 0.018 | 0.053 | 0.044 | 0.017 |—0.001 |—0.009 |—0.015 | —0.020 
center /—0.030 | 0.008 | 0.032 | 0.033 | 0.021 | 0.007 |—0.005 | —-0.013 |—0.020 
2 |—0.020 | 0.003 | 0.018 | 0.023} 0.020] 0.010 |—0.001 |—0.010 |—0.018 
42 |—0.013 | 0.001 | 0.010] 0.016 | 0.016 | 0.010 | 0.002 |—0.007 |—0.015 
%> |—0.008 | 0.000 | 0.005! 0.010 | 0.011 | 0.008 | 0.003 |—0.004 |—0.011 
10% |—0.005 | 0.000 | 0.003 | 0.006 | 0.007 | 0.006 | 0.002 |—0.002 |—0.008 
1%, |—0.002 | 0.000] 0.001 | 0.003 | 0.003 | 0.003 | 0.001 |—0.001 |—0.004 
BC | 2 |—0.020 |—0.001 | 0.016 | 0.015 | 0.019 | 0.006 |—0.005 |—0.010 |—0.011 
%2 |—0.036 |—0.010 | 0.029 | 0.000 | 0.035 | 0.004 |—0.010 |—0.016 |—0.020 
quarter|—0.046 |—0.019 | 0.035 Sere 0.044 | 0.001 |—0.011 |—0.019 | —0.026 
442 |—0.047 |—0.011 | 0.036 | 0.011 | 0.046 | 0.012 |—0.008 |—0.020 | —0.029 
542 |—0.041 |—0.003 | 0.030 | 0.037 | 0.041 | 0.020 |—0.002 |—0.017 }| —0.030 
center | —0.033 |—0.002 | 0.023 | 0.034 | 0.033 | 0.020 | 0.003 |--0.013 |—0.027 
72 |—0.025 |—0.002 | 0.016 | 0.025 | 0.026 | 0.018 } 0.005 |—0.009 | —0.023 
%» |—0.018 |—0.002 | 0.011 | 0.018 | 0.019} 0.015 | 0.006 |—0.006 |—0.018 
%2 |—0.012 |—0.002 | 0.007 | 0.012} 0.013] 0.011 | 0.005 |—0.004 |—0.013 
1942 |—0.007 |—0.001 | 0.004 | 0.007 | 0.008 | 0.007 | 0.003 |—0.002 | —0.009 
14%, |—0.004 |—0.001 | 0.002 | 0.003 | 0.004] 0.004] 0.002 |—0.001 |—0.004 
Cc Y%2 |—0.016 |/—0.015 |—0.003 | 0.023 | 0.038 | 0.023 |—0.003 |—0.015 | —0.016 
%» |—0.029 |—0.025 |—0.010 | 0.037 | 0.077 | 0.037 |—0.010 |—0.025 | —0.029 
quarter| —0.038 |—0.023 |—0.014 |—0.038 | 0.110 |—0.038 |—0.014 |—0.023 |—0.038 
42 |—0.042 |—0.027 |—0.004 | 0.048 | 0.089 | 0.048 |—0.004 |—0.027 | —0.042 
%2 |—0.041 |—0.021 | 0.007 | 0.045 | 0.065 | 0.045 | 0.007 |—0.021 |—0.041 
center | —0.036 |—0.012 | 0.013 | 0.035 | 0.045 | 0.035 | 0.013 |—0.012 |—0.036 
%2 |—0.029 |—0.007 | 0.013 | 0.026 | 0.031 | 0.026 | 0.013 |—0.007 |—0.029 
842 |—0.022 |—0.004 | 0.010 | 0.019 | 0.022 | 0.019 | 0.010 |—0.004 |—0.022 
%2 |—0.015 |—0.003 | 0.007 | 0.013 | 0.015 | 0.013 | 0.007 |—0.003 |—0.015 
1042 |—0.010 |—0.002 | 0.005 | 0.008 | 0.009 | 0.008 | 0.005 |—0.002 |—0.010 
1%. |—0.005 |—0.001 | 0.002 | 0.004 | 0.005 | 0.004 | 0.002 |—0.001 | —0.005 
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TABLE 17 
INFLUENCE COEFFICIENTS FOR LONGITUDINAL MoMENT IN SLAB AT QUARTER-POINT 
or Span or BripGE 


Relative Stiffness of Beams H = 2 
Relative Proportions of Bridge b/a = 0.1 


See sub-heading of Table 2 


Values of Influence Coefficient for Moment 
Moment | gngitu- ; 
on Position Transverse Location of Load 
Line of Load 
A AB B BC Cc CD D DE E 
AB Yo 0.014 | 0.019 | 0.010 | 0.009 | 0.006 | 0.003 | 0.002 | 0.001 0.000 
He 0.027 | 0.070 | 0.021 | 0.018 | 0.010 | 0.006 | 0.003 | 0.001 | —0.001 
quarter | 0.038 yore 0.032 | 0.014 | 0.012 | 0.008 | 0.004 | 0.002 |—0.001 
He 0.036 | 0.077 | 0.027 | 0.023 | 0.014 | 0.009 | 0.005 | 0.002 | —0.001 
Ye 0.030 | 0.032 | 0.021 | 0.019 | 0.014 | 0.010 | 0.006 | 0.002 | —0.001 
center 0.025 | 0.022 | 0.017 | 0.015 | 0.013 | 0.009 | 0.006 | 0.003 | —0.001 
2 0.020 | 0.017 | 0.014 | 0.012 | 0.011 | 0.008 | 0.005 | 0.0038 0.000 
Be 0.016 | 0.013 | 0.011 | 0.010 | 0.008 | 0.007 | 0.005 | 0.002 0.000 
Ne 0.012 | 0.010 | 0.009 | 0.007 | 0.006 | 0.005 | 0.004 | 0.002 0.000 
1049 0.008 | 0.007 | 0.006 | 0.005 | 0.004 | 0.003 | 0.003 | 0.001 0.000 
142 0.004 | 0.003 | 0.003 | 0.003 | 0.002 | 0.002 | 0.001 | 0.001 0.000 
BC Ye 0.006 | 0.009 | 0.009 | 0.017 | 0.009 | 0.008 | 0.005 | 0.003 0.001 
Ae 0.011 | 0.018 | 0.019 | 0.067 | 0.018 | 0.016 | 0.009 | 0.006 0.003 
quarter 0.014 | 0.014 | 0.029 Fel 0.028 | 0.013 | 0.012 | 0.008 0.004 
Yo 0.016 | 0.023 | 0.023 | 0.071 | 0.022 | 0.020 | 0.013 | 0.009 0.005 
“eo 0.017 | 0.019 | 0.018 | 0.025 | 0.016 | 0.016 | 0.013 | 0.010 0.006 
center 0.016 | 0.015 | 0.014 | 0.014 | 0.012 | 0.012 | 0.011 | 0.009 0.007 
Ho 0.014 | 0.012 | 0.011 | 0.010 | 0.010 | 0.010 | 0.009 | 0.008 0.007 
340 0.012 | 0.010 | 0.008 | 0.007 | 0.007 | 0.007 | 0.007 | 0.007 0.006 
Ne 0.009 | 0.007 | 0.006 | 0.005 | 0.005 | 0.005 | 0.005 | 0.005 0.005 
1049 0.006 | 0.005 | 0.004 | 0.004 | 0.003 | 0.003 | 0.003 | 0.003 0.003 
Me 0.003 | 0.003 | 0.002 | 0.002 | 0.002 | 0.002 | 0.002 | 0.002 0.002 
| 
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TABLE 18 
INFLUENCE CoEFFICcIENTS FoR Moment In BEAMS AT QUARTER-POINT OF 
Span or BripGe 


Relative Stiffness of Beams H = 2 
Relative Proportions of Bridge b/a = 0.1 


See sub-heading of Table 3 


Values of Influence Coefficient for Moment 
Moment Longitu- 
: dinal ‘ 
eos Dostvon Transverse Location of Load 
eam of Load 
A AB B BC Cc CD D DE E 
A Yo 0.037 | 0.028 | 0.019 | 0.012 | 0.006 | 0.003 | 0.001 | —0.001 | —0.002 
2 0.077 | 0.055 | 0.035 | 0.021 | 0.012 | 0.006 | 0.002 | —0.001 | —0.004 
quarter 0.122 | 0.077 | 0.046 | 0.028 | 0.016 | 0.008 | 0.003 | —0.002 | —0.006 
Yo 0.095 | 0.071 | 0.049 | 0.032 | 0.020 | 0.011 | 0.004 |—0.002 | —0.007 
2 0.074 | 0.061 | 0.047 | 0.034 | 0.022 | 0.012 | 0.005 |—0.001 | —0.007 
center 0.058 | 0.050 | 0.042 | 0.032 | 0.022 | 0.013 | 0.006 |—0.001 | —0.007 
2 0.045 | 0.041 | 0.035 | 0.028 | 0.021 | 0.013 | 0.006 0.000 | —0.006 
342 0.034 | 0.031 | 0.028 | 0.023 | 0.018 | 0.012 | 0.006 000 | —0.006 
Ne 0.025 | 0.023 | 0.021 | 0.018 | 0.014 | 0.010 | 0.005 0.000 | —0.004 
1042 0.016 | 0.015 | 0.014 | 0.012 | 0.010 | 0.007 | 0.004 0.000 | —0.003 
V2 0.008 | 0.008 | 0.007 | 0.006 | 0.005 | 0.003 | 0.002 0.000 | —0.002 
B 42 0.019 | 0.019 | 0.019 | 0.018 | 0.015 | 0.011 | 0.006 0.003 0.001 
Ho 0.035 | 0.042 | 0.043 | 0.038 | 0.028 | 0.019 | 0.011 0.006 0.002 
quarter 0.046 | 0.064 | 0.080 | 0.058 | 0.036 | 0.024 | 90.015 0.009 0.003 
Yo 0.049 | 0.053 | 0.052 | 0.047 | 0.037 | 0.026 | 0.018 0.010 0.004 
2 0.047 | 0.042 | 0.037 | 0.035 | 0.032 | 0.026 | 0.018 0.011 0.005 
center 0.042 | 0.034 | 0.029 | 0.027 | 0.026 | 0.023 | 0.018 0.012 0.006 
Ho 0.035 | 0.028 | 0.023 | 0.021 | 0.021 | 0.019 | 0.015 0.011 0.006 
Me 0.028 | 0.023 | 0.019 | 0.017 | 0.016 | 0.014 | 0.012 0.009 0.006 
No 0.021 | 0.017 | 0.014 | 0.012 | 0.011 | 0.010 | 0.009 0.007 0.005 
142 0.014 | 0.011 | 0.009 | 0.008 | 0.007 | 0.007 | 0.006 0.0045 0.004 
Wo 0.007 | 0.006 | 0.005 | 0.004 | 0.004 | 0.003 | 0.003 0.003 0.002 
Cc Yo 0.006 | 0.011 | 0.015 | 0.017 | 0.017 | 0.017 | 0.015 0.011 0.006 
Wo 0.012 | 0.020 | 0.028 | 0.037 | 0.040 | 0.037 | 0.028 0.020 0.012 
quarter 0.016 | 0.025 | 0.036 | 0.056 | 0.075 | 0.056 | 0.036 0.025 0.016 
Yo 0.020 | 0.028 | 0.037 | 0.044 | 0.047 | 0.044 | 0.037 0.028 0.020 
2 0.022 | 0.028 |; 0.032 | 0.033 | 0.032 | 0.033 | 0.032 0.028 0.022 
center 0.022 | 0.025 | 0.026 | 0.025 | 0.023 | 0.025 | 0.026 0.025 0.022 
Heo 0.021 | 0.021 | 0.021 | 0.019 | 0.018 | 0.019 | 0.021 0.021 0.021 
Sho 0.018 | 0.017 | 0.016 | 0.014 | 0.014 | 0.014 | 0.016 0.017 0.018 
N2 0.014 | 0.013 | 0.011 | 0.010 | 0.010 | 0.010 | 0.011 0.013 0.014 
1042 0.010 | 0.008 | 0.007 | 0.007 | 0.006 | 0.007 | 0.007 0.008 0.010 
142 0.005 | 0.004 | 0.004 | 0.003 | 0.003 | 0.003 ; 0.004 0.004 0.005 
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TABLE 19 


Mip-sean OF BripGE 


Relative Stiffness of Beams H = 5 


Relative Proportions of Bridge b/a = 0.1 
See sub-heading of Table 1 


ILLINOIS ENGINEERING EXPERIMENT STATION 


Values of Influence Coefficient for Moment 


Lon- 
gitu- 
ee dinal : 
as Posi- Transverse Location of Load 
lane tion 
of 
Load A AB B BC C CD D DE E 
AB Yeo —0.005 0.001 0.005 0.005 | 0.003 0.001 |—0.001 | —0.002 | —0.002 
Ho —0.010 0.003 0.011 0.010 | 0.006 0.001 |—0.002 | —0.004 | —0.005 
quarter | —0.015 0.005 0.018 0.015 | 0.007 0.000 | —0.003 | —0.005 | —0.007 
Heo —0.021 0.003 0.026 0.019 | 0.006 0.001 0.004 0.006 | —0.008 
A2 —0.025 | —0.020 0.034 0.013 | 0.004 | —0.001 | —0.004 | —0.007 | —0.009 
center | —0.028 nel 0.037 0.006 | 0.003 0.000 | —0.004 | —0.007 | —0.009 
B Vo —0.009 0.002 0.010 0.010 | 0.007 0.002 0.002 0.004 0.005 
ho —0.019 0.006 0.021 0.021 | 0.012 0.003 | —0.004 | —0.008 | —0.010 
quarter | —0.030 0.011 0.035 0.031 | 0.015 0.001 | —0.006 |—0.011 | —0.014 
to —0.042 0.019 0.052 0.042 | 0.013 | —0.002 | —0.008 | —0.012 | —0.016 
eo —0.052 0.017 0.070 0.044 | 0.008 0.003 0.009 0.014 | —0.018 
center | —0.057 | —0.079 0.083 | —0.043 | 0.004 0.003 | —0.009 | —0.015 | —0.019 
BC Vo —0.010 | —0.001 0.007 0.010 | 0.010 0.006 0.001 | —0.004 | —0.008 
Ho —0.020 |—0.001 0.014 0.021 | 0.020 0.012 0.001 |—0.008 | —0.015 
quarter | —0.030 | —0.001 0.021 0.031 | 0.029 0.016 0.000 |—0.012 | —0.021 
Yo —0.039 | —0.003 0.028 0.034 | 0.038 0.018 |—0.002 | —0.016 | —0.026 
42 —0.045 | —0.012 0.033 0.008 | 0.044 0.013 | —0.005 | —0.018 | —0.029 
center | —0.048 |—0.021 | 0.035 Wien 0.047 | 0.006 |—0.006 |—0.018 |—0.030 
Cc Yo —0.011 | —0.003 0.004 0.010 | 0.013 0.010 0.004 | —0.003 | —0.011 
Ao —0.021 | —0.007 0.007 0.021 | 0.027 0.021 0.007 |—0.007 | —0.021 
quarter | —0.030 | —0.013 0.008 0.032 | 0.044 0.082 0.008 |—0.013 | —0.030 
Yo —0.037 | —0.021 0.004 0.043 | 0.064 0.043 0.004 | —0.021 | —0.037 
A2 —0.040 | —0.024 | —0.002 0.044 | 0.084 0.044 |—0.002 | —0.024 | —0.040 
center | —0.042 | —0.018 | —0.006 | —0.044 | 0.097 | —0.044 | —0.006 | —0.018 | —0.042 
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MOMENTS IN I-BEAM BRIDGES 


TABLE 20 


Mip-span OF BripGE 
Relative Stiffness of Beams H = 5 


Relative Proportions of Bridge b/a = 0.1 


See sub-heading of Table 2 
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Values of Influence Coefficient for Moment 


Moment See 
on = T eran 
ae Bestion ransverse Location of Load 
of Load 
A AB B BC C cD D DE E 
AB Yio 0.004 | 0.003 | 0.002 | 0.002 | 0.002 | 0.001 | 0.001 | 0.000 | 0.000 
Sho 0.008 | 0.006 | 0.005 | 0.004 | 0.004 | 0.002 | 0.001 | 0.000 | —0 ‘001 
quarter | 0.012 | 0.010 | 0.008 | 0.006 | 0.005 | 0.003 | 0.002 | 0.000.|—0.001 
eo 0.016 | 0.020 | 0.011 | 0.010 | 0.006 | 0.004 | 0.002 | 0.000 | —0.001 
ho 0.019 | 0-062 | 0.015 | 0.013 | 0.007 | 0-004 | 0.002 | 0:000 | -0.002 
center | 0.022 Fae 0.018 | 0.004 | 0.007 | 0.005 | 0.002 | 0.000 | —0.002 
BC Ys 0.002 | 0.002 | 0.002 | 0.002 | 0.002 | 0.002 | 0.002 | 0.001 | 0.001 
%o 0.004 | 0.004 | 0.004 | 0.004 | 0.004 | 0.004 | 0.003 | 0.002 | 0.001 
quarter | 0.006 | 0.006 | 0.006 | 0.007 | 0.006 | 0.006 | 0.005 | 0.003 | 0.001 
So 0.007 | 0.010 | 6.009 | 0.017 | 0.009 | 0.009 | 6.006 | 0.004 | 0.002 
iho 0.008 | 0.013 | 0.013 | 0.060 | 0.012 | 0.012 | 0.007 | 0.004 | 0002 
center | 0.008 | 0.004 | 0.016 iter 0.016 | 0.003 | 0.007 | 0.005 | 0.002 


TABLE 21 


INFLUENCE COEFFICIENTS FOR Moment IN BEAMS aT Mrip-spaN OF BRIDGE 
Relative Stiffness of Beams H = 5 


Relative Proportions of Bridge b/a = 0.1 


See sub-heading of Table 3 


Values of Influence Coefficient for Moment 


Moment Ppa 
in Paaton Transverse Location of Load 
Beam of Load 
A AB B BC C CD D DE E 
A V2 0.023 | 0.020 | 0.016 | 0.011 | 0.006 | 0.003 | 0.000 | —0.002 | —0.004 
Ho 0.047 | 0.039 | 0.030 | 0.021 | 0.012 | 0.005 | 0.000 | —0.004 | —0.007 
quarter 0.072 | 0.059 | 0.044 | 0.030 |} 0.017 | 0.007 | 0.000 | —0.005 | —0.010 
Yo 0.101 | 0.078 | 0.056 | 0.036 | 0.020 | 0.008 | 0.000 | —0.007 | —0.012 
Ae 0.134 | 0.097 | 0.064 | 0.039 | 0.022 | 0.009 | 0.000 |—0.007 | —0.013 
center 0.172 | 0.111 | 0.067 | 0.040 | 0.022 | 0.009 | 0.000 |—0.008 | —0.014 
B Vo 0.016 | 0.012 | 0.010 | 0.010 | 0.010 | 0.009 | 0.006 0.003 0.000 
We 0.030 | 0.024 | 0.020 |} 0.020 | 0.020 | 0.017 | 0.011 0.006 0.000 
quarter 0.044 | 0.037 | 0.033 | 0.032 | 0.031 | 0.024 | 0.016 0.008 0.000 
2 0.056 | 0.053 | 0.049 | 0.046 | 0.040 | 0.030 | 0.019 0.009 0.000 
Ao 0.064 | 0.073 | 0.073 | 0.063 | 0.048 | 0.033 | 0.021 0.010 0.000 
center 0.067 | 0.091 | 0.107 | 0.080 | 0.050 | 0.033 | 0.021 0.010 0.000 
C y 0.006 | 0.009 | 0.010 ; 0.009 | 0.008 | 0.009 | 0.010 0.009 0.006 
45 0.012 | 0.017 | 0.020 | 0.019 | 0.018 | 0.019 | 0.020 0.017 0.012 
quarter 0.017 | 0.025 | 0.031 | 0.030 | 0.029 | 0.030 0.031 0.025 0.017 
We 0.020 | 0.031 | 0.040 | 0.044 | 0.044 | 0.044 0.040 0.031 0.020 
2 0.022 | 0.034 | 0.048 | 0.061 | 0.067 | 0.061 0.048 0.034 0.022 
center 0.022 | 0.034 | 0.050 | 0.077 | 0.101 | 0.077 0.050 0.034 0.022 
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TABLE 22 
INFLUENCE COEFFICIENTS FOR TRANSVERSE MoMENT IN SLAB AT QUARTER-POINT 
or SPAN OF BRIDGE 


Relative Stiffness of Beams H = 5 
Relative Proportions of Bridge b/a= 0.1 


See sub-heading of Table 1 


Wonk Values of Influence Coefficient for Moment 
gitu- 
apne dinal 
men Posi- Transverse Location of Load 
lane tion 
<: of 
Load A AB B BC c CD D DE E 
AB | Ys |—0.009 | 0.001 | 0.014 | 0.006 |—0.002 |—0.003 |—0.002 |—0.002 | —0.002 
%» |—0.017 | 0.021 | 0.026 | 0.004 |—0.003 |—0.004 |—0.004 |—0.003 |—0.003 
quarter| —0.022 {ea 0.032 |—0.001 |—0.003 |—0.004 |—0.004 |—0.005 | —0.005 
44. |—0.022 |—0.020 | 0.031 | 0.009 | 0.000 |—0.003 |—0.005 |—0.005 |—0.006 
5» |—0.019 | 0.004 | 0.025} 0.017 | 0.004 |—0.002 |—0.004 |—0.005 | —0.006 
center |—0.015 | 0.005 | 0.018 |} 0.015 | 0.007 | 0.000 |—0.003 |—0.005 |—0.007 
%2 |—0.012 | 0.003 | 0.012 | 0.012 | 0.008 | 0.002 |—0.002 |—0.005 |—0.006 
$2 |—0.008 | 0.001 | 0.007 | 0.009 | 0.007 | 0.003 |—0.001 |—0.004 |—0.006 
%2 |—0.006 | 0.000 | 0.004 | 0.006 | 0.006 | 0.003 | 0.000 |—0.003 |—0.005 
1%. |—0.004 | 0.000 | 0.002 | 0.004 | 0.004 | 0.003 | 0.000 |—0.002 |—0.003 
14, |—0.002 | 0.000 | 0.001 | 0.002 | 0.002 | 0.001 | 0.000 |—0.001 |—0.002 
B Ye. |—0.019 | 0.014 | 0.030 | 0.017 |—0.003 |—0.008 |—0.005 |—0.003 | —0.003 
| %» |—0.036 | 0.015 | 0.057 | 0.026 |—0.007 |—0.011 |—0.008 |—0.007 |—0.006 
quarter) —0.046 |—0.078 | 0.075 |—0.056 |—0.008 |—0.004 |—0.009 |—0.010 | —0.009 
4g |—0.045 | 0.017 | 0.066 | 0.036 | 0.000 |—0.009 |—0.010 |—0.011 | —0.012 
%> |—0.039 | 0.020 | 0.051 | 0.038 | 0.009 |—0.005 |—0.009 |—0.011 |—0.013 
center |—0.030 | 0.011 | 0.035] 0.031 | 0.015 | 0.001 |—0.006 |—0.011 |—0.014 
2 |—0.023 | 0.005 | 0.023 | 0.025 | 0.016 | 0.006 |—0.004 |—0.009 | —0.013 
%> |—0.016 | 0.001 | 0.014 | 0.018 | 0.015 | 0.007 |—0.001 |—0.007 |—0.012 
%>2 |—0.011 |—0.001 | 0.008 | 0.012 | 0.012 | 0.007 | 0.000 |—0.005 |—0.010 
1% |—0.007 |—0.001 | 0.004 | 0.008 | 0.008 | 0.005 | 0.001 |—0.003 | —0.007 
145 |—0.003 |—0.001 | 0.002 | 0.004 | 0.004 | 0.003 | 0.001 |—0.002 |—0.004 
BC | Yes |—0.014 |—0.001 | 0.011 | 0.009 | 0.014 | 0.003 |—0.005 |—0.007 | —0.006 
%>2 |—0.026 |—0.010 | 0.021 |—0.011 | 0.025 |—0.001 |—0.009 |—0.011 | —0.012 
quarter! 01034500198 N 04027 ne 0.032 |—0.005 |—0.010 |—0.013 |—0.017 
42 |—0.036 |—0.010 | 0.028 |—0.001 | 0.035 | 0.006 |—0.008 |—0.015 |—0.020 
542 |—0.034 |—0.002 | 0.026 | 0.030] 0.033 | 0.015 |—0.004 |—0.015 |—0.021 
center | —0.030 |—0.001 | 0.021 | 0.031 | 0.029] 0.016 | 0.000 |—0.012 |—0.021 
He |—0.025 |—0.002 | 0.017 | 0.025 | 0.024 | 0.015 | 0.003 |—0.009 |—0.019 
§%» |—0.019 |—0.002 | 0.012 | 0.019 | 0.019 | 0.013 | 0.004 |—0.006 |—0.017 
%2 |—0.014 |—0.002 | 0.008] 0.014] 0.014] 0.011 | 0.004 |—0.004 |—0.013 
104. |—0.009 |—0.001 | 0.005 | 0.009 | 0.009 | 0.007 | 0.003 |—0.003 |—0.009 
1%. |—0.004 |—0.001 | 0.002 | 0.004 | 0.005 | 0.004 | 0.002 |—0.001 |—0.005 
G Y2 |—0.010 |—0.013 |—0.006 | 0.017 | 0.032 | 0.017 |—0.006 |—0.013 |—0.010 
3%» |—0.019 |—0.019 |—0.012 | 0.025 | 0.060 | 0.025 |—0.012 |—0.019 |—0.019 
quarter] —0.025 |—0.015 |—0.014 |—0.058 | 0.081 |—0.058 |—0.014 |—0.015 |—0.025 
{2 |—0.029 |—0.022 |—0.008 | 0.035 | 0.073 | 0.035 |—0.008 |—0.022 |—0.029 
42 |—0.031 |—0.020 | 0.001 | 0.038 | 0.059] 0.038 | 0.001 |—0.020 |—0.031 
center | —0.030 |—0.013 | 0.008 | 0.032 | 0.044 | 0.032 | 0.008 |—0.013 | —0.030 
72 |—0.027 |—0.008 | 0.010 | 0.026 | 0.032 | 0.026 | 0.010 |—0.008 | —0.027 
%2 |—0.022 |—0.005 | 0.010 | 0.020 | 0.023 0.020 | 0.010 |—0.005 | —0.022 
%2 |—0.017 |—0.003 | 0.008} 0.014 | 0.016 | 0.014 | 0.008 |—0.003 |—0.017 
19% |—0.011 |—0.002 | 0.006 | 0.009 | 0.010 | 0.009 | 0.006 |—0.002 |—0 011 
142 |—0.006 |—0.001 | 0.003 | 0.005 | 0.005 | 0.005 | 0.003 |—0.001 |—0.006 
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~] 
or 


TABLE 23 
INFLUENCE COEFFICIENTS FOR LONGITUDINAL MoMENT IN SLAB AT QUARTER-POINT 
OF SPAN OF BripGEp 


Relative Stiffness of Beams H = 5 
Relative Proportions of Bridge b/a = 0.1 


See sub-heading of Table 2 


Values of Influence Coefficient for Moment 
Moment ones 
on Rast Transverse Location of Load 
Line ROE 
of Load 
A AB B BC Cc CD: | =D DE | E 

AB Yo 0.006 | 0.012 | 0.005 | 0.004 | 0.002 | 0.001 | 0.000 0.000 | 0.000 

Ao 0.012 | 0.056 | 0.010 | 0.009 | 0.003 | 0.001 | 0.001 | 0.000 | —0.001 

quarter | 0.017 Gues 0.015 | 0.001 | 0.004 | 0.003 | 0.001 | 0.000 | —0.001 

44 0.016 | 0.059 | 0.012 | 0.011 | 0.005 | 0.003 | 0.001 | 0.000 |—0.001 

A2 0.014 | 0.018 | 0.009 | 0.009 | 0.005 | 0.003 | 0.001 | 0.000 | —0.001 

center 0.012 | 0.010 | 0.008 | 0.006 | 0.005 | 0.003 | 0.002 | 0.000 | —0.001 

2 0.010 | 0.008 | 0.006 | 0.005 | 0.004 | 0.003 | 0.002 | 0.000 | —0.001 

Se 0.008 | 0.006 | 0.005 | 0.004 | 0.004 | 0.003 | 0.001 | 0.000 | —0.001 

No 0.006 | 0.005 | 0.004 | 0.003 | 0.003 | 0.002 | 0.001 | 0.000 | —0.001 

1049 0.004 | 0.003 | 0.002 | 0.002 | 0.002 | 0.001 | 0.001 | 0.000 0.000 

Who 0.002 | 0.002 | 0.001 | 0.001 | 0.001 | 0.001 | 0.000 | 0.000 0.000 

BC Yo 0.002 | 0.004 | 0.004 | 0.012 | 0.004 | 0.004 | 0.002 | 0.001 0.000 

2 0.003 | 0.009 | 0.009 | 0.057 | 0.009 | 0.008 ; 0.003 | 0.001 | 0.000 

quarter | 0.004 | 0.001 | 0.013 |{j7@u3 | 0.013 | 0.001 | 0.004 | 0.003 0.001 

Sho 0.005 | 0.011 | 0.011 | 0.059 | 0.011 | 0.010 | 0.005 | 0.003 0.001 

42 0.006 | 0.009 | 0.008 | 0.016 | 0.008 | 0.008 | 0.005 | 0.003 | 0.001 

center 0.006 | 0.006 | 0.006 | 0.007 | 0.006 | 0.006 | 0.005 | 0.003 0.001 

A2 0.006 | 0.005 | 0.005 | 0.005 | 0.005 | 0.005 | 0.004 , 0.003 0.002 

Me 0.005 | 0.004 | 0.004 | 0.003 | 0.003 | 0.004 | 0.003 | 0.003 0.001 

Ne 0.004 | 0.003 | 0.003 | 0.002 | 0.002 | 0.003 | 0.003 0.002 0.001 

140 0.003 | 0.002 | 0.002 | 0.002 | 0.002 | 0.002 | 0.002 | 0.001 0.001 

Who 0.001 | 0.001 | 0.001 | 0.001 | 0.001 | 0.001 | 0.001 |, 0.001 | 0.001 
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TABLE 24 


INFLUENCE COEFFICIENTS FOR MoMENT IN BEAMS AT QUARTER-POINT OF 
Span or BripG@e 


Relative Stiffness of Beams H = 5 


Relative Proportions of Bridge b/a = 0.1 


See sub-heading of Table 3 


Values of Influence Coefficient for Moment 


Mo- Longitu- 
ment dinal Transverse Location of Load 
in Position 
Beam of Load 
A AB B BC Cc CD D DE E 

A Yo 0.044 | 0.030 | 0.017 | 0.009 | 0.003 | 0.001 |—0.001 | —0.002 | —0.003 

Ae 0.090 | 0.059 | 0.033 | 0.016 | 0.007 | 0.002 | —0.001 |—0.003 | —0.005 

quarter 0.140 | 0.083 | 0.043 | 0.021 | 0.010 | 0.003 0.001 0.004 0.007 

4A2 0.113 | 0.078 | 0.048 | 0.027 | 0.013 | 0.005 | —0.001 | —0.005 | —0.008 

2 0.091 | 0.069 | 0.048 | 0.030 | 0.015 | 0.006 |—0.001 | —0.005 | —0.009 

center 0.072 | 0.059 | 0.044 | 0.030 | 0.017 | 0.007 0.000 | —0.005, | —0.010 

2 0.057 | 0.048 | 0.039 | 0.027 | 0.016 | 0.007 0.000 | —0.005 | —0.009 

Be 0.043 | 0.038 | 0.032 | 0.023 | 0.015 | 0.007 0.001 | —0.004 | —0.008 

Me 0.031 | 0.028 | 0.024 | 0.018 | 0.012 | 0.006 0.001 | —0.003 | —0.007 

1049 0.021 | 0.019 | 0.016 | 0.013 | 0.009 | 0.005 0.001 |—0.002 | —0.005 

1» 0.010 | 0.009 | 0.008 | 0.006 | 0.004 | 0.002 0.001 |—0.001 | —0.003 

B Yo 0.017 | 0.023 | 0.025 | 0.022 | 0.016 | 0.009 0.004 0.001 | —0.001 

Ho 0.033 | 0.049 | 0.054 | 0.045 | 0.029 | 0.016 0.008 0.003 | —0.001 

quarter 0.043 | 0.073 | 0.094 | 0.067 | 0.037 | 0.021 0.011 0.005 | —0.001 

Yo 0.048 | 0.061 | 0.064 | 0.055 | 0.039 | 0.025 0.014 0.006 | —0.001 

2 0.048 | 0.047 | 0.045 | 0.042 | 0.036 | 0.026 0.016 0.007 |—0.001 

center 0.044 | 0.037 | 0.033 | 0.032 | 0.031 | 0.024 0.016 0.008 0.000 

2 0.039 | 0.030 | 0.025 | 0.024 | 0.024 | 0.021 0.015 0.008 0.000 

Sho 0.032 | 0.024 | 0.019 | 0.018 | 0.018 | 0.017 0.013 0.007 0.001 

Ne 0.024 | 0.018 | 0.014 | 0.013 | 0.013 | 0.012 0.010 0.006 0.001 

1049 0.016 | 0.012 | 0.010 | 0.008 | 0.008 | 0.008 0.007 0.004 0.001 

Me 0.008 | 0.006 | 0.005 | 0.004 | 0.004 | 0.004 0.003 0.002 0.001 

Cc Yo 0.003 | 0.010 | 0.016 | 0.021 | 0.023 | 0.021 0.016 0.010 0.003 

%o 0.007 | 0.017 | 0.029 | 0.044 | 0.051 | 0.044 0.029 0.017 0.007 

quarter 0.010 | 0.021 | 0.037 | 0.065 | 0.089 | 0.065 0.037 0.021 0.010 

to 0.013 | 0.025 | 0.039 | 0.053 | 0.059 | 0.053 0.039 0.025 0.013 

Ae 0.015 | 0.027 | 0.036 | 0.040 | 0.041 | 0.040 0.036 0.027 0.015 

center 0.017 | 0.025 | 0.031 | 0.030 | 0.029 | 0.030 0.031 0.025 0.017 

Ae 0.016 | 0.022 | 0.024 | 0.023 | 0.021 | 0.023 0.024 0.022 0.016 

Sho 0.015 | 0.017 | 0.018 | 0.017 | 0.016 | 0.017 0.018 0.017 0.015 

Me 0.012 | 0.013 | 0.013 | 0.012 | 0.011 | 0.012 0.013 0.013 0.012 

1049 0.009 | 0.009 | 0.008 | 0.008 | 0.008 | 0.008 0.008 0.009 0.009 

142 0.004 | 0.004 | 0.004 | 0.004 | 0.004 | 0.004 0.004 0.004 0.004 
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TABLE 25 
INFLUENCE COEFFICIENTS FOR TRANSVERSE MoMENT IN Suas, LonGirupInaL 
Moment In Sias, AND Moment In Buams at Mip-span or BRIDGE 


Relative Stiffness of Beams H = 10 
Relative Proportions of Bridge b/a = 0.1 


See sub-headings of Tables 1, 2, and 3. Influence coefficients are given only for loads at mid-span. 


Values of Influence Coefficient for Moment 


Moment 
on Transverse Location of Load at Mid-span 
Line 
A | AB B BC Cc CD D DE E 
Transverse Moment in Slab 
AB —0.023 te Gis 0.032 | 0.001 | 0.001 |—0.001 |—0.005 |—0.006 | —0.006 
B —0.047 |—0:082 | 0.069 |—0.052 | 0.001 | 0.001 |—0.009 |—0.012 |—0.012 
BC —0.038 |—0.019 | 0.029 Wea RS 0.037 |—0.001 |—0.008 |—0.014 | —0.021 
Cc —0.031 |—0.012 |—0.007 |—0:054 | 0.078 |—0.054 |—0.007 |—0.012 |—0.031 
Longitudinal Moment in Slab 
AB 0.012 hocboe 0.010 |—0.002 | 0.003 | 0.002 | 0.001 | 0.000 |—0.001 
BC 0.003 |—0.002 | 0.009 fttnn 0.008 |—0.002 | 0.003 | 0.002 | 0.000 
Moment in Beams 
A 0.189 | 0.116 | 0.063] 0.031 | 0.013 | 0.002 |—0.005 |—0.009 | —0.011 
B 0.063 | 0.096 | 0.119 | 0.088 | 0.053 | 0.032 | 0.019 | 0.007 |—0.005 
C 0.013 | 0.03¢ | 0.053! 0.079 | 0.116 | 0.079 | 0.053 | 0.030] 0.013 
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TABLE 26 
INFLUENCE COEFFICIENTS FOR TRANSVERSE MoMENT IN SiaB, LONGITUDINAL 
Moment IN Stas, AND Moment IN Beams av Min-sepan OF BRIDGE 


Relative Stiffness of Beams H = 20 
Relative Proportions of Bridge b/a= 0.1 


See sub-headings of Tables 1, 2, and 3. Influence coefficients are given only for loads at mid-span. 


Values of Influence Coefficient for Moment 
Moment 
on Transverse Location of Load at Mid-span 
Line 
A AB B BC C cD D DE E 
Transverse Moment in Slab 
AB —0.018 te 0.027 |—0.003 |—0.002 |—0.003 |—0.005 |—0.004 | —0.003 
B —0.037 |—0.085 | 0.057 |—0.061 |—0.004 |—0.001 |—0.009 |—0.010 | —0.006 
BC —0.027 |—0.018 | 0.023 None 0.026 |—0.008 |—0.009 |—0.010 | —0.012 
C —0.020 |—0.006 |—0.010 |—0.066 | 0.059 |—0.066 |—0.010 |—0.006 |—0.020 
Longitudinal Moment in Slab 
AB 0.006 ane 0.005 |—0.005 | 0.001 | 0.001 | 0.000 | 0.000 | 0.000 
BC 0.001 |—0.005 | 0.005 ae 0.005 |—0.004 | 0.002 | 0.001 | 0.000 
Moment in Beams 
iN 0.204 | 0.118 | 0.055 0.021 | 0.004 |—0.005 |—0.008 |—0.008 |—0.006 
B 0.055 | 0.102 | 0.131 | 0.097 | 0.055 | 0.030 | 0.015 | 0.003 |—0.008 
C 0.004 | 0.025) 0.055 | 0.099 | 0.132 | 0.099 | 0.055 | 0.025] 0.004 
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TABLE 27 
INFLUENCE COEFFICIENTS FoR TRANSVERSE MoMENT IN SLAB AT 


Mip-span or BRIDGE 


Relative Stiffness of Beams H = Infinity 
Relative Proportions of Bridge b/a = 0.1 


See sub-heading of Table 1 


nN 


iy) 


Values of Influence Coefficient for Moment 


Moment | Longitudinal 
on Position Transverse Location of Load 
Line of Load 
A AB B BC Cc CD D DE E 
AB Yo 0 0.000 0 0.000 0 0.000 0 0.000 0 
Wo 0 0.000 0 0.000 0 0.000 0 0.000 0 
quarter 0 |—0.001 0 0.000 0 0.000 0 0.000 0 
442 0 |—0.006 0 |—0.002 0 0.001 0) 0.000 0 
We 0 ae 0 |—0.011 0 0.003 0 |—0.001 0 
tL ot — ind 

center 0 ites OQuer|=0 010 = alie0) 4) 0/005) 1s 80 0.000 WIG 
B Yo 0 0.000 0 0.000 10) 0.000 0 0.000 (0) 
We 0 0.000 0 0.000 0 0.000 ) 0.000 0 
quarter 0 0.000 0 0.000 0 0.000 0 0.000 0 
He 0 0.000 0 0.000 0 0.000 0 0.000 (0) 
2 1) —0.012 0 —0.005 10) 0.005 0 —0,.002 0 
center 0 |}=+0.011 0 |—0.093 0 0.014 0 |—0.004 0 
BC Yo 0 0.000 0 0.000 0 0.000 0 0.000 0 
Ao 0 0.000 0) 0.000 0 0.000 0 0.000 0 
quarter 0) 0.000 QO |—0.001 0 0.000 0 0.000 0 
tho 0 |—0.002 0 |—0.007 0 |-—0.001 0 0.001 0 
Ao 0 —0.011 0 —0.041 0) —0.009 0 0.003 0 
center 0 |—0.019 0 ne 0 |—0.016 0 0.005 0 
Cc Vo 0 0.000 0 0.000 0 0.000 0 0.000 0 
2 0 0.000 0 0.000 0) 0.000 0 0.000 0 
quarter 0 0.000 10) 0.000 0 0.000 10) 0.000 0 
2 0 0.001 0 0.000 0 0.000 0 0.001 0 
2 0 0.007 0 |—0.007 0 |—0.007 0 | 0.007 0 
center 0 0.018 QO |—0.097 0 |—0.097 0 0.018 (a) 
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TABLE 28 
INFLUENCE COEFFICIENTS FOR LoneirupDINAL MOMENT IN SLAB AT 
Mip-span OF BRIDGE 


Relative Stiffness of Beams H = Infinity 
Relative Proportions of Bridge b/a = 0.1 


See sub-heading of Table 2 


Values of Influence Coefficient for Moment 
Moment | Longitudinal : 
on Position Transverse Location of Load 
Line of Load 
A AB B BC Cc CD D DE E 
AB Vo 0 0.000 0 0.000 0 0.000 0 0.000 0 
"eo 0) 0.000 0 0.000 10) 0.000 0 0.000 0 
quarter 10) 0.001 0 0.000 10) 0.000 0 0.000 0 
PAL 10) 0.007 0 0.001 0 0.000 0 0.000 0 
Ae 0 0.045 10) 0.002 0 0.000 0 0.000 0 
Moi— “3 
center 0 Na aes 0: -|—0.008 |) 0 |.0,001 004) L000 me 
BC Yo 0 0.000 0 0.003 0 0.000 0 0.000 0 
eo 0 0.000 0 0.000 0 0.000 0 0.000 0 
quarter 0 0.000 10) 0.001 0 0.000 0 0.000 0 
A» 0) 0.001 10) 0.008 0 0.001 0 0.000 10) 
Ye 0 0.002 0 al 10) 0.002 0 0.000 0 
ol — 
center 0 |-0.008 | o | {eG | 0 |-0.007 | 0 | 0.001 | 0 
TABLE 29 
INFLUENCE COEFFICIENTS FOR MomMrENT IN Beams at Mip-SpaNn OF BRIDGE 
Relative Stiffness of Beams H = Infinity 
Relative Proportions of Bridge b/a = 0.1 
See sub-heading of Table 3 
Values of Influence Coefficient for Moment 
Mo- Longitu- 
ee Si Transverse Location of Load 
Beam | of Load 
A AB B BC Cc CD D iD) E 
A Yo 0.042 | 0.017 0 |—0.003 0 0.001 | 0 | 0.000 | 0 
ho 0.083 0.033 0 —0.006 0 0.002 0 —0.001 0 
quarter | 0.125 0.050 0 —0.009 0 0.003 0 —0.001 0 
Ho 0.167 0.067 0 —0.012 0 0.003 0 |—0.001 0 
"2 0.208 0.084 0 =0.015 10) 0.004 0 —0.001 0 
center 0.250 0.097 0 —0.017 0 0.005 0 |—0.002 0 
B Vo 0) 6.036 0.042 0.024 0 —0.005 0 0.002 0 
12 0) 0.061 0.083 0.047 (0) —0.010 0 0.003 0 
quarter (0) 0.091 0.125 0.071 (0) —0.015 10) 0.005 0 
4» 0) 0.121 0.167 0.095 0 —0.020 0) 0.007 0 
Ae 0 0.152 0.208 0.119 10) —0.025 0 0.008 0 
center (0) 0.174 0.250 Ons 0 —0.028 0 0.009 6) 
C Yo 0 —0.007 0 0.02 0.042 0.025 0 —0.007 0 
Ao 0 —0.013 0 0.051 0.083 0.051 0 |—0.013 0 
quarter 0 —0.020 0) 0.076 0.125 0.076 0 |—0.020 0 
2 0 —0:.027 0 0.101 0.167 0.101 0 —0.027 0 
“Ae 0 —0.033 0 Onl2 7 0.208 0.127 0 |—0.033 0 
center 0 —0.037 0) 0.146 0.250 0.146 0 —0.037 0 
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TABLE 30 
INFLUENCE COEFFICIENTS FOR TRANSVERSE Moment IN SLAB AT QUARTER-POINT 
or Span oF BriIpGE 


Relative Stiffness of Beams H = Infinity 
Relative Proportions of Bridge b/a = 0.1 


See sub-heading of Table 1 


Values of Influence Coefficient for Moment 
Moment | Longitudinal 
on Position Transverse Location of Load 
Line of Load 

A AB B BC C CD D DE E 
AB Vo 0 |—0.006 0 |—0.002 0 0.001 0 0.000 0 
eo 0 | 0-033 0 |—0.011 0 0.003 0 |—0.001 0 
quarter 0 Fee 0 |—0.019 0 0.005 0 |—0.001 0 
2 OM 02033 0 |}—0.011 0) 0.003 0 |—0.001 0 
Ae QO |—0.006 0 |—0.002 0 0.001 0 0.000 0 
center 0 |—0.001 0) 0.000 0 0.000 0 0.000 0 
V2 0) 0.000 0 0.000 0 0.000 0 0.000 0 
So 0 0.000 0 0.000 0 0.000 0 0.000 0 
Wo 0) 0.000 0) 0.000 0 0.000 0 0.000 0 
1949 0 0.000 0) 0.000 0 0.000 0 0.000 0 
Yo 0 0.000 0 0.000 0 0.000 0 0.000 0 
B Yo 0) 0.000 0 0.000 0) 0.000 0 0.000 0 
Ho 0 |—0.012 0 |—0.005 0 0.005 0 |—0.002 0 
quarter (0) —Q.111 0) —0.093 0 0.014 0 —0.004 0 
Yo OQ |—0.012 0 |—0.005 0) 0.005 0 |—0.002 0 
A2 0 0.000 0) 0.000 0 0.000 0 0.000 0 
center 0 0.000 0 0.000 0 0.000 0 0.000 0 
Wo 0 0.000 0) 0.000 0 0.000 0 0.000 0 
542 0) 0.000 0) 0.000 0) 0.000 0 0.000 0 
2 0 0.000 0) 0.000 0 0.000 0 0.000 0 
142 0 0.000 0 0.000 0) 0.000 0) 0.000 0 
142 0 0.000 (0) 0.000 0 0.000 0 0.000 0 
BC Yo OFF =—02002 0 |—0.007 0 |—0.001 0 0.001 0 
342 0 |—0.011 Q |—0.041 0 -0.009 0 0.003 0 
quarter 0 |-0.019 | 0 | {fe | o-|-0.016 | 0 | 0.005 | 0 
442 0 |—0.011 O |—0.041 0 | —0.009 0 0.003 0 
2 0 |—0.002 0 |—0.007 0 |—0.001 0) 0.001 - 0 
center 0 0.000 0 |—0.001 0 0.000 0 0.000 0 
Wo 0) 0.000 0 0.000 a) 0.000 0 0.000 0 
542 0 0.000 0) 0.000 0 0.000 0 0.000 0 
Ne 0) 0.000 0) 0.000 0 0.000 0) 0.000 0) 
1942 0) 0.000 0 0.000 0 0.000 0 0.000 | 0 
140 0 0.000 0 0.000 0 0.000 (@) 0.000 0 
Cc Yo 0 0.001 0 0.000 0) 0.000 0 0.001 0 
42 0) 0.007 0 |—0.007 0 |—0.007 0 0.007 0 
quarter 0 0.018 0 |—0.097 0 |—0.097 0 0.018 (0) 
So 0 0.007 0 |—0.007 0 |—0.007 0) 0.007 0 
42 0 0.001 0 0.000 0) 0.000 0 0.001 0 
center 0) 0.000 0 0.000 0) 0.000 0 0.000 0 
To 0 0.000 0 0.000 0 0.000 0 0.000 0 
542 0 0.000 0 0.000 0 0.000 0 0.000 0 
Yo 0) 0.000 0 0.000 0 0.000 0 0.000 0 
1049 0) 0.000 (0) 0.000 0 0.000 0) 0.000 0 
Vo 0 0.000 0 0.000 0 0.000 9) 0.000 0 
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TABLE 31 
IvFLUENCE CoErFIcieNTs ror LonerrupInaAL Moment IN SLAB AT QUARTER-POINT 
oF SPAN OF BRIDGE 


Relative Stiffness of Beams H = Infinity 
Relative Proportions of Bridge b/a = 0.1 


See sub-heading of Table 2 


~ Values of Influence Coefficient for Moment 
Moment | Longitudinal 
on Position Transverse Location of Load 
Line of Load 
A AB B BC C CD D DE E 
AB Yo 0 0.007 (0) 0.001 10) 0.000 0 0.000 0 
Ho 0 0.045 0 0.002 0) 0.000 0) 0.000 0 
quarter o | (Mes, | 0 |-0.008 | 0 | 0.001 | 0 | 0.000 | 0 
the 0 0.045 10) 0.002 10) 0.000 0 0.000 0 
2 0 0.007 0) 0.001 10) 0.000 0 0.000 0 
center 0 0.001 0) 0.000 0 0.000 0 0.000 10) 
2 0 0.000 0) 0.000 0 0.000 0 0.000 0 
So 0 0.000 0 0.000 0 0.000 10) 0.000 0 
Me 0 0.000 0 0.000 0 0.000 10) 0.000 0 
1042 0 0.000 0 0.000 0 0.000 0 0.000 0 
Yeo 0 0.000 0 0.000 0 0.000 0 0.000 0 
BC Yo 0 0.001 0) 0.008 0 0.001 0 0.000 0 
Ao 0 0.002 0 0.047 0 0.002 0 0.000 0 
quarter | 0 |-0.008 | 0 | {Meg | 0 |-0.007 | 0 | 0.001 | 0 
the 0 0.002 0 0.047 0 0.002 0 0.000 0 
2 0 0.001 0 0.008 0 0.001 0 0.000 0 
center 0 0.000 0 0.001 0 0.000 0 0.000 0 
Ao 0) 0.000 0 0.000 0 0.000 0 0.000 0 
34e 0 0.000 10) 0.000 0 0.000 0 0.000 0 
Ne 0 0.000 0 0.000 0 0.000 0 0.000 0) 
1049 0 0.000 0 0.000 (0) 0.000 0 0.000 0) 
1V42 0 0.000 0 0.000 (0) 0.000 0 0.000 0 


MOMENTS IN I-BEAM BRIDGES 83 


TABLE 32 
INFLUENCE COEFFICIENTS FOR MomENT IN BEAMS AT QUARTER-POINT OF 
SPAN oF BripGE 


Relative Stiffness of Beams H = Infinity 
Relative Proportions of Bridge b/a = 0.1 


See sub-heading of Table 3 


Values of Influence Coefficient for Moment 
Mo- Longitu- 
aus moe Transverse Location of Load 
Beam | of Load 
A AB B BC Cc CD D DE E 
A Yo 0.063 0.025 (0) —0.005 0 0.001 0 0.000 0 
%o 0.125 0.051 (0) —0.009 0 0.003 0 |—0.001 0 
quarter | 0.188 0.072 0) —0.013 0 0.003 0 |—0.001 0 
Ho 0.167 0.067 (0) —0.012 0 0.003 0 |-—0.001 0 
Ho 0.146 0.058 0) —0.011 0) 0.003 0 |—0.001 0 
center 0.125 0.050 0 —0.009 0 0.003 QO |—0.001 0 
2 0.104 0.042 0 —0.008 0) 0.002 0 |—0.001 0 
So 0.083 0.033 0 —0.006 0 0.002 0 |—0.001 0 
42 0.063 0.025 0 —0.005 0) 0.001 0 0.000 0 
1049 0.042 0.017 0 —0.003 0 0.001 0 0.000 0 
Yo 0.021 0.008 0 —0.002 0 0.000 0 0.000 0 
B Vo 0 0.046 0.063 0.036 (0) —0.008 0 0.003 0 
eo 10) 0.091 0.125 0.071 0 —0.015 0 0.005 0 
quarter 10) 0.129 0.188 0.102 0 —0.020 0 0.006 0 
ho 0) 0.121 0.167 0.095 0 —0.020 0 0.007 0 
2 0 0.106 0.146 0.083 0 —0.018 0 0.006 0 
center 0 0.091 0.125 0.071 (0) —0.015 0 0.005 0 
He 0 0.076 0.104 0.059 0 —0.013 0 0.004 0 
S42 0 0.061 0.083 0.047 0 —0.010 0 0.003 0 
Ne 0 0.046 0.063 0.035 0 —0.008 0 0.003 0 
142 0 0.030 0.042 0.024 0) —0.005 0 0.002 0 
Ve 0 0.015 0.021 0.012 0 —0.003 0 0.001 0 
Cc Ve 0 —0.010 0 0.038 0.063 0.038 0 |—0.010 0 
42 0 —0.020 0 0.076 0.125 0.076 0 |—0.020 0 
quarter 0 —0.027 0 0.108 0.188 0.108 0 |—0.027 0 
the 0 —0.027 0 0.101 0.167 0.101 0 | —0.027 (0) 
He 0 —0.024 0 0.089 0.146 0.089 0 |—-0.024 0 
center 0 —0.020 0 0.076 0.125 0.076 0 |—0.020 0 
2 0 —0.017 0 0.063 0.104 0.063 0 |—0.017 0 
So 0 —0.013 0 0.051 0.083 0.051 0 |-0.013 0 
Me 0 —0.010 0 0.038 0.063 0.038 0 |—0.010 0 
1042 0) —0.007 (0) 0.025 0.042 0.025 0 |—0.007 0 
Ve 0 —0.003 0 0.013 0.021 0.013 0 |—0.903 0 
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INFLUENCE COEFFICIENTS FOR TRANSVERSE MOMENT IN SLAB AT 


TABLE 33 


Mip-sPpAN OF BRIDGE 


Relative Stiffness of Beams H = 1 


Relative Proportions of Bridge b/a = 0.2 
See sub-heading of Table 1 


ore Values of Influence Coefficient for Moment 
gitu- 
Mo-| dinal 
ment | Posj- Transverse Location of Load 
Oe tion 
Line me 
Load A AB B BC Cc CD D DE E 
AB | %2 |—0.014 | 0.002 | 0.019 | 0.012 | 0.002 |—0.003 |—0.005 |—0.005 | —0.005 
quarter] —0.021 |—0.004 | 0.029 | 0.015 | 0.001 |—0.005 |—0.007 |—0.007 |—0.007 
442 |—0.028 |—0.017 | 0.039 | 0.014 | 0.000 |—0.007 |—0.009 | —0.009 | —0.008 
center | —0.040 Wana 0.045 | 0.009 |—0.003 |—0.008 |—0.010 | —0.010 |—0.010 
B %2 |—0.027 | 0.014 | 0.035 | 0.028 | 0.008 |—0.005 |—0.010 |—0.011 | —0.011 
quarter| —0.041 | 0.022 | 0.057 | 0.041 | 0.008 |—0.009 |—0.015 |—0.016 | —0.015 
42 |—0.057 | 0.025 | 0.082 | 0.049 | 0.003 |—0.014 |—0.018 |—0.019 |—0.018 
center | —0.076 |—0.050 | 0.145 |—0.017 |—0.008 |—0.015 |—0.021 | —0.022 |—0.021 
BC | %2 |—0.025 |—0.002 | 0.019 | 0.020 | 0.024] 0.008 |—0.005 |—0.013 |—0.016 
quarter] —0.037 |—0.005 | 0.028 | 0.021 | 0.034 | 0.010 |—0.009 |—0.018 | —0.023 
42 |—0.047 |—0.011 | 0.036 | 0.010 | 0.044 | 0.008 |—0.013 |—0.022 |—0.028 
center | —0.056 |—0.021 | 0.040 te Gee 0.049 | 0.001 |—0.017 |—0.026 | —0.032 
Cc %2 |—0.025 |—0.014 | 0.003 | 0.027 | 0.039 | 0.027 | 0.003 |—0.014 |—0.025 
quarter| —0.035 |—0.022 | 0.000 | 0.040 |} 0.062 | 0.040 | 0.000 | —0.022 |—0.035 
442 |—0.043 |—C.029 |—0.006 | 0.047 | 0.089 | 0.047 |—0.006 | —0.029 | —0.043 
center | —0.049 | —0.034 |—0.018 |—0.019 | 0.154 |—0.019 |—0.018 | —0.034 | —0.049 
TABLE 34 
INFLUENCE COEFFICIENTS FOR LONGITUDINAL MOMENT IN SLAB AT 
Mip-span oF BripGE 
Relative Stiffness of Beams H = 1 
Relative Proportions of Bridge b/a = 0.2 
See sub-heading of Table 2 
Values of Influence Coefficient for Moment 
Moment | Longitu- 
on dinal Transverse Location of Load 
Line Position 
of Load 
A AB B BC Cc CD D DE E 
AB 340 0.032 | 0.033 | 0.021 | 0.019 | 0.015 | 0.010 | 0.006 | 0.002 | 0.000 
quarter | 0.048 | 0.059 | 0.033 | 0.029 | 0.021 | 0.014 | 0.008 | 0.003 | 0.000 
440 0.064 | 0.101 | 0.046 | 0.039 | 0.026 | 0.016 | 0.009 | 0.004 | 0.000 
center | 0.090 We 0.073 | 0.042 | 0.029 | 0.019 | 0.011 | 0.005 | 0.000 
BC ho 0.017 | 0.019 | 0.018 | 0.026 | 0.017 | 0.017 | 0.014 | 0.010 | 0.005 
quarter | 0.024 | 0.029 | 0.029 | 0.049 | 0.027 | 0.026 | 0.020 | 0.014 | 0.007 
ho 0.029 | 0.039 | 0.041 | 0.090 | 0.039 | 0.035 | 0.025 | 0.016 | 0.009 
center 0.033 | 0.042 | 0.065 Jone 0.063 | 0.039 | 0.029 | 0.019 | 0.010 
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TABLE 35 
INFLUENCE COEFFICIENTS FOR MoMENT IN Beams at Mip-span OF BRIDGE 


Relative Stiffness of Beams H = 1 
Relative Proportions of Bridge b/a = 0.2 


See sub-heading of Table 3 


Values of Influence Coefficient for Moment 
Moment | Longitu- 
Zien rein Transverse Location of Load 
of Load 
A AB B BC Cc CD D DE E 
A We 0.038 | 0.032 | 0.025 | 0.017 | 0.010 | 0.005 | 0.002 | 0.000 | —0.002 
quarter 0.059 | 0.048 | 0.036 | 0.024 | 0.014 | 0.007 | 0.003 | 0.000 | -—0.002 
Yo 0.084 | 0.064 | 0.045 | 0.029 | 0.017 | 0.009 | 0.003 | 0.000 | —0.003 
center 0.149 | 0.090 | 0.055 | 0.033 | 0.019 | 0.010 | 0.004 | 0.000 | —0.003 
B Wo 0.025 | 0.021 | 0.018 | 0.018 | 0.018 | 0.014 | 0.010 | 0.006 0.002 
quarter 0.036 | 0.033 | 0.029 | 0.029 | 0.026 | 0.020 | 0.013 | 0.008 0.003 
te 0.045 | 0.046 | 0.044 | 0.041 | 0.034 | 0.025 | 0.016 | 0.009 0.003 
center 0.055 | 0.073 | 0.095 | 0.065 | 0.042 | 0.029 | 0.019 | 0.011 0.004 
(e eo 0.010 | 0.015 | 0.018 | 0.017 | 0.016 | 0.017 | 0.018 | 0.015 0.010 
quarter 0.014 | 0.021 | 0.026 | 0.027 | 0.026 | 0.027 | 0.026 | 0.021 0.014 
Mo 0.017 | 0.026 | 0.034 | 0.039 | 0.039 | 0.039 | 0.034 | 0.026 0.017 
center 0.019 | 0.029 | 0.042 | 0.063 | 0.090 | 0.063 | 0.042 | 0.029 0.019 
TABLE 36 


INFLUENCE COEFFICIENTS FOR TRANSVERSE MOMENT IN SLAB AT QUARTER-POINT 
OF SPAN OF BRIDGE 
Relative Stiffness of Beams H = 1 
Relative Proportions of Bridge b/a= 0.2 
See sub-heading of Table 1 


Values of Influence Coefficient for Moment 


Lon- 
gitu- 
pos dinal j 
ae Posi- Transverse Location of Load 
. tion 
Line aE 
Load A AB B BC C CD D DE E 


.007 |—0.008 |—0.007 |—0.006 | —0.005 


.001 |—0.005 |—0.007 | —0.007 | —0.007 
-005 | —0.005 


AB |quarter| —0.032 Fare 0 

center | —0.021 | —0.004 O. 

2 —0.008 0.003 0.011 0.010 
(0) 
0 
0 


.020 |—0.017 |—0.015 | —0.012 | —0.010 
.008 |—0.009 |—0.015 | —0.016 | —0.015 
.012 0.002 | —0.006 | —0.009 | —0.011 


B_ {quarter} —0.060 | —0.055 
center | —0.041 0.022 
Ne —0.016 0.005 


| | 
ESS Ce 6 

=) 

S 

a 

° 

=) 

ro) 

S 

| 

° 

S 

S 

w 

| 

i) 


.031 |—0.008 |—0.016 |—0.017 |—0.017 


.034 0.010 |—0.009 | —0.018 | —0.023 
0.009 |—0.001 | —0.009 | —0.015 


BC |quarter| —0.037 | —0.020 0.026 


center | —0.037 | —0.005 0.028 0.021 
%2 |—0.019 | —0.001 0 


C_ {quarter} —0.028 |—0.027 | —0.026 | —0.037 
center | —0.035 | —0.022 0.000 0.040 
%2 |—0.021 | —0.007 0.007 0.018 


: OF : —0.027 | —0.028 
062 0.040 0.000 | —0.022 | —0.035 
.023 0.018 0.007 |—0.007 | —0.021 


Soe SS © 
ss 
oo 
& 
| 
° 
° 
eo 
q 
| 
° 
° 
© 
ror) 
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TABLE 37 
INFLUENCE COEFFICIENTS FoR LONGITUDINAL MOMENT IN SLAB AT QUARTER-POINT 
OF SPAN OF BRIDGE 


Relative Stiffness of Beams H = 1 
Relative Proportions of Bridge b/a = 0.2 


See sub-heading of Table 2 


Values of Influence Coefficient for Moment 
Longitu- 
Moment Pay 
on Bars Transverse Location of Load 
none osition 
of Load 
A AB B BC Cc CD D DE E 
AB quarter | 0.068 No Gee 0.0358 | 0.029 | 0.018 | 0.010 | 0.005 | 0.002 | 0.000 
center 0.048 | 0.059 | 0.033 | 0.029 | 0.021 | 0.014 | 0.008 | 0.003 | 0.000 
eo 0.022 | 0.019 | 0.015 | 0.013 | 0.011 | 0.009 | 0.006 | 0.003 | 0.000 
BC quarter | 0.019 | 0.029 | 0.054 /{9/e55 | 0.052 | 0.027 | 0.017 | 0.010 | 0.005 
center | 0.024 | 0.029 | 0.029 | 0.049 | 0.027 | 0.026 | 0.020 | 0.014 | 0.007 
Ne 0.014 | 0.013 | 0.012 | 0.012 | 0.011 | 0.012 | 0.011 | 0.009 | 0.005 
TABLE 38 


INFLUENCE COEFFICIENTS FOR MoMENnT IN BEAMS AT QUARTER-POINT OF 
SPAN OF BRIDGE 
Relative Stiffness of Beams H = 1 
Relative Proportions of Bridge b/a = 0.2 
See sub-heading of Table 3 


Values of Influence Coefficient for Moment 
Moment ones 
in Position Transverse Location of Load 
Beam psi) 
of Load 
A AB B BC C CD D DE E 
A quarter 0.123 | 0.068 | 0.036 | 0.019 | 0.010 | 0.005 | 0.002 | 0.000 | —0.002 
center 0.059 | 0.048 | 0.036 | 0.024 | 0.014 | 0.007 | 0.003 | 0.000 | —0.002 
Ne 0.025 | 0.022 | 0.019 | 0.014 | 0.009 | 0.005 | 0.002 | 0.000 | —0.002 
B quarter 0.036 | 0.058 | 0.083 | 0.054 | 0.030 | 0.017 | 0.010 | 0.005 0.002 
center 0.036 | 0.033 | 0.029 | 0.029 | 0.026 | 0.020 | 0.013 | 0.008 6.003 
Ne 0.019 | 0.015 | 0.012 | 6.012 | 0.012 | 0.011 | 0.009 | 0.006 0.002 
Cc quarter 0.010 | 0.018 | 0.030 | 0.052 | 0.079 | 0.052 | 0.030 | 0.018 0.010 
center 0.014 | 0.021 | 0.026 | 0.027 | 0.026 | 0.027 | 0.026 | 0.021 0.014 
No 0.009 | 0.011 | 0.012 | 0.011 | 0.010 | 0.011 | 0.012 | 0.011 0.009 
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TABLE 39 


Mrp-span OF BrinGE 


Relative Stiffness of Beams H = 2 
Relative Proportions of Bridge b/a = 0.2 


See sub-heading of Table 1 
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Ton= Values of Influence Coefficient for Moment 
_| gitu- 
aaa dinal 
ara Posi- Transverse Location of Load 
Thine tion 
Load A AB B BC cS CD D DE E 
AB 3 —0.013 0.002 0.019 0.010 0.000 0.004 0.005 0.004 0.003 
quarter} —0.019 | —0.004 C.028 0.013 |—0.001 0.006 0.006 0.005 0.004 
—0.024 | —0.017 0.036 0.011 | —0.002 | —-0.007 | —0.008 | —0.006 | —0.005 
center |—0.032 | {)/e > | 0.042 | 0.006 |—0.004 |—0.008 |—0.009 |—0.007 | —0.005 
B 4 —0.025 0.016 0.036 0.025 0.003 |—0.008 | —0.010 | —0.008 | —0.006 
quarter} —0.038 0.023 0.056 0.037 0.001 0.013 0.014 0.012 0.009 
Ye —0.051 0.024 0.077 0.042 | —0.003 0.016 0.016 0.014 0.011 
center | —0.065 | —0.058 0.118 | —0.031 | —0.012 |—0.015 |—0.018 | —0.016 | —0.012 
BC eo —0.021 | —0.001 0.017 0.016 0.020 0.005 | —0.006 |—0.011 | —0.011 
quarter| —0.031 | —0.004 0.025 0.015 0.029 0.006 |—0.010 | —0.015 | —0.016 
—0.088 | —0.009 0.081 0.002 0.036 0.003 | —0.013 | —0.018 | —0.019 
center |—0.045 |—0.019 | 0.035 has 0.041 | —0.004 |—0.016 | —0.021 | —0.022 
C He —0.019 | —0.014 | —0.001 0.023 0.038 0.023 0.001 0.014 0.019 
quarter| —0.026 | —0.021 | —0.005 0.034 0.058 0.034 0.005 | —0.021 0.026 
Yo 0.032 0.026 0.010 0.039 0.080 0.039 |—0.010 | —0.026 | —0.032 
center 0.036 0.027 0.020 0.035 0.123 | —0.035 |—0.020 | —0.027 | —0.036 
TABLE 40 
INFLUENCE COEFFICIENTS FOR LONGITUDINAL MOMENT IN SLAB AT 
Mip-span OF BRIDGE 
Relative Stiffness of Beams H = 2 
Relative Proportions of Bridge b/u = 0.2 
See sub-heading of Table 2 
Values of Influence Coefficient for Moment 
Longitu- 
Moment * 
on dinal Transverse Location of Load 
Titve Position 
of Load 
A AB B BC C CD D) DE E 
% 022 | 0.012 | 0.011 | 0.007 | 0.004 | 0.002 | 0.000 | —0.001 
oo Patter 0,028 0.043 0.019 | 0.017 | 0.011 | 0.006 | 9.003 | 0.000 | —0.001 
Ho 0.037 | 0.078 | 0.027 | 0.022 | 0.013 | 0.007 | 0.003 | 0.001 —0.001 
center | 0.051 No bee 0.042 | 0.020 | 0.014 | 0.008 | 0.004 | 0.001 | —0.002 
4 011 | 0.019 | 0.011 | 0.011 | 0.008 | 0.004 0.001 
“i ree o010 9.017 0018 0.039 | 0.017 | 0.016 | 0.011 | 0.006 0.001 
442 0.013 | 0.022 | 0.025 | 0.C74 | 0.025 | 0.022 0.013 | 0.007 0.002 
center 0.014 | 0.020 | 0.039 ‘fare 0.039 | 0.019 | 0.014 | 0.008 0.002 
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TABLE 41 
INFLUENCE COEFFICIENTS FOR MoMENT IN Beams AT Mip-spAN OF BRIDGE 


Relative Stiffness of Beams H = 2 
Relative Proportions of Bridge b/a = 0.2 


See sub-heading of Table 3 


Values of Influence Coefficient for Moment 


Mo- Longitu- 


ment dinal Transverse Location of Load 
in Position 
Beam of Load 
A AB B BC Cc CD D DE E 

A eo 0.048 | 0.037 | 0.026 | 0.015 | 0.007 | 0.002 | —0.001 | —0.002 | —0.002 

quarter 0.075 | 0.055 | 0.037 | 0.021 | 0.009 | 0.003 | —0.001 | —0.002 | —0.003 

Iho 0.104 | 0.074 | 0.046 | 0.025 | 0.011 | 0.003 | —0.001 | —0.003 | —0.004 

center 0.174 | 0.101 | 0.055 | 0.028 | 0.013 | 0.004 | —0.001 | —0.003 | —0.004 

B eo 0.026 | 0.024 | 0.022 | 0.023 | 0.021 | 0.015 0.009 0.004 | —0.001 

quarter 0.037 | 0.038 | 0.036 | 0.035 | 0.031 | 0.021 0.012 0.005 | —0.001 

442 0.046 | 0.054 | 0.054 | 0.050 | 0.039 | 0.026 0.014 0.006 |—0.001 

center 0.055 | 0.084 | 0.112 | 0.078 | 0.047 | 0.029 0.016 0.007 | —0.001 

Cc He 0.007 | 0.015 | 0.021 | 0.022 | 0.021 |) 0.022 0.021 0.015 0.007 

quarter 0.009 | 0.021 | 0.031 | 0.035 | 0.034 | 0.035 0.031 0.021 0.009 

Ye 0.011 | 0.025 | 0.039 | 0.049 | 0.052 | 0.049 0.039 0.025 0.011 

center 0.013 | 0.028 | 0.047 | 0.077 | 0.109 | 0.077 0.047 0.028 0.013 

TABLE 42 


INFLUENCE COEFFICIENTS FOR TRANSVERSE MOMENT IN SLAB AT QUARTER-POINT 
or SPAN OF BRIDGE 


Relative Stiffness of Beams H = 2 
Relative Proportions of Bridge b/a = 0.2 


See sub-heading of Table 1 


hone Values of Influence Coefficient for Moment 
to.| gitu- 
go dinal 
an Posi- Transverse Location of Load 
Line ee 
Load A AB B BC © CD D DE E 
AB ~ ae 
! quarter) —0.024 0.011 0.031 | —0.004 | —0.007 | —0.006 | —0.005 | —0.004 | —0.003 
center | —0.019 | —0.004 0.028 0.013 |—0.001 | —0.006 | —0.006 | —0.005 | —0.004 
%2 |—0.009 0.004 0.012 0.009 0.003 |—0.002 | —0.004 | —0.004 | —0.003 
B_ /quarter) —0.048 | —0.065 0.098 | —0.050 |—0.020 |—0.013 | —0.011 | —0.008 | —0.006 
center | —0.038 0.023 0.056 0.037 0.001 |—0.013 |—0.014 | —0.012 | —0.009 
%2 |—0.017 0.007 0.021 0.019 0.008 | —0.002 |—0.007 | —0.008 | —0.006 


BC |quarter| —0.028 |—0.019 | 0.022 ie 0.025 |—0.011 |—0.014 | —0.013 | —0.011 
center | —0.031 |—0.004 | 0.025 | 0.015 | 0.029 | 0.006 |—0.010 |—0.015 |—0.016 
%2 |—0.017 | 0.000] 0.013 | 0.017 | 0.016 | 0.007 |—0.002 |—0.008 |—0.011 
C quarter) —0.019 |—0.020 |—0.024 |—0.052 | 0.100 |—0.052 |—0.024 |—0.020 |—0.01 
center | 0.026 |—0.021 |—0.005 | 0.034 | 0.058 | 0.034 |—0.008 | 0.021 | —o-os6 
%2 |—0.017 |—0.007 | 0.005 | 0.017 | 0.023 | 0.017 | 0.005 |—0.007 |—0.017 
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TABLE 43 
INFLUENCE CoEFFICIENTS FoR LONGITUDINAL MoMENT IN SLAB AT QUARTER-POINT 
or Span or BripGp 


Relative Stiffness of Beams H = 2 
Relative Proportions of Bridge b/a = 0.2 


See sub-heading of Table 2 


Values of Influence Coefficient for Moment 
Moment Eppa 
on inal Transverse Locati f Load 
Tans Position OD OTT OR 
‘ of Load 
A AB B BC C CD D DE E 
AB quarter | 0.037 eats 0.034 | 0.013 | 0.008 | 0.004 | 0.002 | 0:000 | —0.001 
center | 0.028 | 0.042 | 0.019 | 0.017 | 0.011 | 0.006 | 0.003 | 0.000 -}—0.001 
%o 0.014 | 0.011 | 0.008 | 0.007 | 0.006 | 0.004 | 0.002 | 0.000 | —0 ‘001 
BC quarter | 0.007 | 0.013 | 0.032 aor 0.031 | 0.012 | 0.008 | 0.004 | 0.001 
center | 0.010 | 0.017 | 0.018 | 0.039 | 0.017 | 0.016 | 0.011 | 0.006 | 0.001 
Yo 0.007 | 0.007 | 0.007 | 0.008 | 0.007 | 0.007 | 0.006 | 0.004 | 0.001 
TABLE 44 


INFLUENCE COEFFICIENTS FOR MoMENT IN BEAMS AT QUARTER-POINT OF 
SPAN OF BRIDGE 
Relative Stiffness of Beams H = 2 
Relative Proportions of Bridge b/a = 0.2 
See sub-heading of Table 3 


Values of Influence Coefficient for Moment 
Mo- Longitu- 
AE dinal Transverse Location of Load 
in Position 
Beam of Load 
A AB B BC C CD D DE E 

A quarter 0.141 | 0.074 | 0.034 | 0.015 | 0.006 | 0.001 | —0.001 | —0.002 | —0.002 

center 0.075 | 0.055 | 0.037 | 0.021 | 0.009 | 0.003 | —0.001 | —0.002 | —0.003 

Me 0.033 | 0.027 | 0.021 | 0.014 | 0.007 | 0.002 0.000 | —0.002 | —0.002 

B quarter 0.034 | 0.068 | 0.099 | 0.064 | 0.032 | 0.016 0.008 0 003 —0.001 

eeniter 0.037 | 0.038 | 0.036 | 0.035 | 0.031 | 0.021 0.012 0.005 | —0.001 

Ye 0.021 | 0.016 | 0.013 | 0.014 | 0.015 | 0.013 0.008 0.004 0.000 

C ter 0.006 | 0.016 | 0.032 | 0.063 | 0.096 | 0.063 0.032 0.016 0.006 

eontes 0.009 | 0.021 | 0.031 | 0.035 | 0.034 | 0.035 0 031 0.021 0.009 

Ye 0.007 | 0.012 | 0.015 | 0.014 | 0.013 | 0.014 0.015 0.012 0.007 
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TABLE 45 


INFLUENCE COEFFICIENTS FOR TRANSVERSE MOMENT IN SLAB AT 
Mip-span OF BRIDGE 


Relative Stiffness of Beams H = 4 
Relative Proportions of Bridge b/a = 0.2 


See sub-heading of Table 1 


ene Values of Influence Coefficient for Moment 
gitu- 
ise dinal ; 
ue Posi- Transverse Location of Load 
Lan tion 
ine of 
Load A AB B BC c CD D DE E 
AB 20 —0.011 0.002 0.017 0.008 | —0.002 |—0.005 | —0.004 | —0.002 | —0.001 
quarter| —0.016 | —0.004 0.025 0.009 | —0.003 | —0.007 | —0.005 | —0.003 | —0.002 
Vo —0.020 | —0.018 0.032 0.007 |—0.005 |—0.008 | —0.006 | —0.004 | —0.002 
center | —0.025 as 0.037 0.001 |—0.007 | —0.008 | —0.007 | —0.005 | —0.002 
B Wo —0.022 0.015 0.035 0.021 0.003 0.011 0.009 0.005 0.002 
quarter) —0.033 0.021 0.052 0.030 |—0.006 | —0.015 |—0.012 | —0.007 | —0.003 
40 —0.042 0.020 0.069 0.033 |—0.010 |—0.018 |—0.014 | —0.009 | —0.004 
center | —0.052 | —0.068 0.095 | —0.046 |—0.016 |—0.015 | —0.016 | —0.011 | —0.005 
BC eo —0.016 | —0.001 0.014 0.011 0.015 0.002 |—0.007 | —0.009 | —0.006 
quarter} —0.C23 | —0.003 0.020 0.008 0.021 0.001 | —0.010 | —0.012 | —0.009 
She —0.029 | —0.009 0.025 | —0.007 0.027 | —0.003 | —0.013 | —0.014 | —0.011 
center | —0.034 | —0.017 0.028 Ne 2b 0.030 |—0.010 |—0.016 | —0.016 | —0.013 
Cc Ho —0.012 |—0.014 | —0.005 0.019 0.034 0.019 |—0.005 |—0.014 | —0.012 
quarter) —0.016 | —0.020 | —0.009 0.027 0.051 0.027 0.009 0.020 0.016 
Yo —0.020 | —0.023 | —0.014 0.029 0.068 0.029 |—0.014 | —0.023 | —0.020 
center 0.023 0.020 0.022 0.051 0.095 | —0.051 | —0.022 | —0.020 | —0.023 
TABLE 46 
INFLUENCE COEFFICIENTS FOR LONGITUDINAL MOMENT IN SLAB AT 
Min-span OF BRIDGE 
Relative Stiffness of Beams H = 4 
Relative Proportions of Bridge b/a = 0.2 
See sub-heading of Table 2 
Values of Influence Coefficient for Moment 
Moment Lone 
fone pasar Transverse Location of Load 
of Load 
A AB B BC Cc CD D DE E 
AB Ho 0.010 | 0.015 | 0.007 | 0.006 | 0.004 | 0.001 | 0.000 | 0.000 | —0.001 
quarter 0.015 | 0.031 | 0.011 | 0.010 | 0.005 | 0.002 | 0.000 | 0.000 | —0.001 
Heo 0.020 | 0.063 | 0.015 | 0.013 | 0.006 | 0.002 | 0.001 | 0.000 | —0.001 
center 0.027 ie 0.024 | 0.007 | 0.006 | 0.003 | 0.001 | 0.000 |—0.001 
BC 40 0.003 | 0.006 | 0.007 | 0.015 | 0.007 | 0.006 | 0.004 | 0.001 0.000 
quarter 0.004 | 0.010 | 0.011 | 0.032 | 0.011 | 0.010 | 0.005 | 0.002 0.000 
to 0.005 | 0.013 | 0.015 | 0.064 | 0.015 | 0.013 | 0.006 | 0.002 |—0.001 
center | 0.005 | 0.007 | 0.023 eens 0.023 | 0.008 | 0.007 | 0.003 | —0.001 
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TABLE 47 
INFLUENCE COEFFICIENTS FoR Moment in Beams At Mip-span OF BRIDGE 


Relative Stiffness of Beams H = 4 
Relative Proportions of Bridge b/a = 0.2 - 


See sub-heading of Table 3 


Values of Influence Coefficient for Moment 


Mo- Longitu- 


ment dinal ae . 
i Peston Transverse Location of Load 
Beam | of Load - —— 
A AB B BCC CCDS aD DE | B&B 
| 
| 

| | 
A He 0.058 | 0.040 | 0.024 | 0.011 | 0.003 | —0.001 0.002 | —0.002 0.001 
quarter | 0.088 | 0.060 | 0.034 | 0.015 | 0.003 0.002 0.003 0.003 0.002 
Me 0.121 | 0.079 | 0.043 | 0.018 | 0.004 | —0.002 0.004 | —0.003 0.002 
center 0.196 | 0.108 | 0.050 | 0.019 | 0.005 0.002 | —0.004 0.004 0.003 
B 2 0.024 | 0.027 | 0.028 | 0.028 | 0.023 0.015 0.006 0.001 | —0.002 
quarter | 0.034 | 0.043 | 0.046 | 0.043 | 0.034 0.020 0.009 0.002 | —0.003 
440 0.043 | 0.061 | 0.068 | 0.060 | 0.042 | 0.024 0.011 0.002 | —0.004 
center 0.050 | 0.095 | 0.131 | 0.091 | 0.050 | 0.026 0.012 0.003 | —0.004 
C 2 0.003 | 0.014 | 0.023 | 0.027 | 0.028 | 0.027 | 0.023 0.014 0.003 
quarter | 0.003 | 0.019 | 0.034 | 0.043 | 0.045 | , 0.043 0.034 0.019 0.003 
He 0.004 | 0.022 | 0.042 | 0.060 | 0.066 0.060 0.042 0.022 0.004 
center 0.005 | 0.024 | 0.050 | 0.091 | 0.129 0.091 0.050 |} 0.024 | 0.005 

| | 

TABLE 48 


INFLUENCE COEFFICIENTS FOR TRANSVERSE MOMENT IN SLAB AT QUARTER-POINT 
oF SPAN OF BRIDGE 
Relative Stiffness of Beams H = 4 
Relative Proportions of Bridge b/a = 0.2 
See sub-heading of Table 1 


Values of Influence Coefficient for Moment 


Lon- 
| gitu- 
Mo-| dinal 
ment | Posj- Transverse Location of Load 
Oe | arora 2 
Line of ] ; 
Load A AB B BCLs C CDasieeD DE | = 


005 | —0.004 | —0.002 | —0.001 


.007 | —0.005 | —0.003 | —0.002 
003 |—0.004 |—0.003 | —0.001 


.009 |—0.008 | —0.005 | —0.002 
.015 |—0.012 | —0.007 | —0.003 
006 | —0.008 | —0.006 | —0.003 


AB |quarter) —0.017 a 012 .025 | —0.007 0.007 | 


center | —0.016 | —0.004 
%2 |—0.008 0.005 


0 
0 
0) 
B_ |quarter}| —0.036 | —0.076 eee —0.063 —0.019 
0 


‘012 | 0.008 | 0.001 


center | —0.033 0.021 .052 0.030 | —0.006 | 
%2 |—0.016 0.008 .023 0.017 0.003 | 
.018 


.021 
.012 | 


—0.013 | —0.012 | —0.009 | —0.006 


.001 }—0.010 | —0.012 | —0.009 
.004 |—0.004 |—0.007 | —0.006 


0 
0 | 

—0.065 |—0.022 |—0.012 |—0.011 
Some 
0 


BC quarter} —0.020 | —0.018 0.017 


| center | —0.023 |—0.003 | 0.020 | 0.008 | 
%2 |—0.013 | 0.001 | 0. 


0 
0 
0 
ey i Ae be —0.065 | 0.073 
C quarter —0.011 0.012 0.022 0.065 : 7 Ane ee eo ore 
0 


‘014 | 0.001 |—0.008 | —0.012 


| 
center | —0.016 | —0.020 | —0.009 0.027 051 
%2 |—0.012 | —0.008 0.001 0.014 .022 | 
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TABLE 49 
InrLUENCE COnFFICIENTS FoR LONGITUDINAL MoMENT IN SLAB AT QUARTER-POINT 
OF SPAN OF BRIDGE 


Relative Stiffness of Beams H = 4 
Relative Proportions of Bridge b/a = 0.2 


See sub-heading of Table 2 


Values of Influence Coefficient for Moment 
Moment | Longitu- 
on dinal Transverse Location of Load 
Line Position 
of Load 
A AB B BC C CD D DE E 
AB quarter | 0.019 aa 0.019 | 0.003 | 0.003 | 0.001 | 0.000 | 0.000 | —0.001 
center 0.015 | 0.031 | 0.011 | 0.010 | 0.005 | 0.002 | 0.000 |} 0.000 | —0.001 
Ye 0.008 | 0.007 | 0.004 | 0.004 | 0.003 | 0.002 | 0.000 | 0.000 | —0.001 
BC quarter 0.002 | 0.003 | 0.018 is 0.018 | 0.003 | 0.003 | 0.001 0.000 
center 0.C04 | 0.010 | 0.011 | 0.032 | 0.011 | 0.010 | 0.005 | 0.002 0.000 
Ye 0.003 | 0.004 | 0.005 | 0.006 | 0.005 | 0.004 | 0.003 | 0.002 0.000 
TABLE 50 


INFLUENCE COEFFICIENTS FOR MOMENT IN BEAMS AT QUARTER-POINT OF 
SPAN OF BRIDGE 
Relative Stiffness of Beams H = 4 
Relative Proportions of Bridge b/a = 0.2 
See sub-heading of Table 3 


Values of Influence Coefficient for Moment 


Mo- Longitu- 


ment dinal Transverse Location of Load 
in Position 
Beam | of Load 
A AB B BC Cc CD D DE E 
A quarter | 0.156 | 0.077 | 0.030 | 0.009 | 0.001 | —0.001 | —0.002 | —0.002 | —0.001 
center | 0.088 | 0.060 | 0.034 | 0.015 | 0.003 | —0.002 | —0.003 | —0.003 | —0.002 
Yo 0.040 | 0.030 | 0.021 | 0.011 | 0.003 | —0.001 | —0.002 | —0.002 | —0..001 
B quarter | 0.030 | 0.077 | 0.115 | 0.073 | 0.032 0.013 0.005 0.001 | —0.002 
center 0.034 | 0.043 | 0.046 | 0.043 | 0.034 0.020 0.009 0.002 | —0.003 
Ne 0.021 | 0.018 | 0.016 | 0.018 | 0.018 0.014 0.007 0.002 | —0.002 
Cc quarter | 0.001 | 0.012 | 0.032 | 0.073 | 0.113 0.073 0.032 0.012 0.001 
center | 0.003 | 0.019 | 0.034 | 0.043 | 0.045 0.043 0.034 0.019 0.003 
Me 0.003 | 0.013 | 0.018 | 0.018 | 0.016 0.018 0.018 0.013 0.003 
a2 
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TABLE 51 


INFLUENCE COEFFICIENTS FOR TRANSVERSE MoMENT IN SLAB AT 
Mip-span or BrincE 


Relative Stiffness of Beams H = 10 
Relative Proportions of Bridge b/a = 0.2 


See sub-heading of Table 1 


Loe Values of Influence Coefficient for Moment 
gitu- 
ae dinal 
Kes Posi- Transverse Location of Load 
On tion 
Line os 
Load A AB B BC G CD D DE E 
AB Ho —0.008 0.001 0.013 0.004 |—0.004 | —0.005 | —0.002 | —0.001 0.000 
quarter| —0.011 | —0.006 0.019 0.004 |—0.006 | —0.006 | —0.003 | —0.001 0.000 
Yo —0.014 | —0.021 0.024 0.000 | —0.007 | —0.007 | —0.004 | —0.002 0.000 
center | —0.017 igre 0.028 |—0.007 |—0.009 |—0.007 |—0.004 |—0.002 | 0.000 
B Ho —0.016 0.015 0.028 0.014 |—0.008 | —0.011 | —0.005 | —0.002 0.000 
quarter) —0.023 0.020 0.041 0.019 |—0.011 | —0.015 | —0.007 | —0.003 0.000 
Yo —0.029 0.016 0.053 0.018 | —0.015 | —0.016 | —0.009 | —0.004 0.000 
center | —0.035 | —0.078 0.067 | —0.068 | —0.020 |—0.011 | —0.010 | —0.005 0.000 
BC Ho —0.010 | —0.001 0.009 0.005 0.009 0.001 0.007 0.006 | —0.002 
quarter) —0.014 | —0.003 0.013 | —0.002 0.013 | —0.003 | —0.010 | —0.008 | —0.003 
Yo —0.017 | —0.009 0.016 | —0.020 0.016 | —0.008 | —0.012 |—0.009 | —0.003 
center |—0.020 |—0.018 | 0.018 yontie 0.018 |—0.016 |—0.014 |—0.009 | —0.004 
Cc %o —0.005 | —0.012 | —0.009 0.012 0.026 0.012 |—0.009 | —0.012 | —0.005 
quarter| —0.006 0.016 0.013 0.017 0.039 0.017 |—0.013 | —0.016 | —0.006 
FAC) 0.008 0.017 0.018 0.015 0.050 0.015 |—0.018 | —0.017 | —0.008 
center | —0.009 | —0.012 | —0.022 | —0.072 0.065 0.072 0.022 0.012 0.009 
TABLE 52 
INFLUENCE COEFFICIENTS FOR LONGITUDINAL MOMENT IN SLAB AT 
Mip-span OF BRIDGE 
Relative Stiffness of Beams H = 10 
Relative Proportions of Bridge b/a = 0.2 
See sub-heading of Table 2 
Values of Influence Coefficient for Moment 
Mo- Longitu- 
ment dinal Transverse Location of Load 
on Position 
Line of Load 
A AB B BC C CD D DE E 
AB 4 0.004 0.011 | 0.003 0.003 | 0.001 0.000 | 0.000 | 0.000 0.000 
We 0.006 0.024 | 0.005 0.006 | 0.001 0.000 | 0.000 | 0.000 0.000 
eo 0.008 0.053 | 0.007 0.007 | 0.002 0.000 | 0.000 | 0.000 0.000 
center | 0.011 1G. 60H 0.011 |—0.002 | 0.002 | 0.001 | 0.600 | 0.000 | 0.000 
BC % 0.001 0.003 | 0.004 0.012 | 0.003 0.003 0.001 | 0.000 0.000 
e uiarton 0.001 0.006 | 0.005 0.026 | 0.005 0. 005 0.001 | 0.000 0.000 
Hho 0.001 0.007 | 0.007 0.055 | 0.007 0.007 0.002 | 0.000 | —0.001 
center 0.001 |—0.002 | 0.011 16,806 0.011 | —0.002 | 0.002 | 0.001 | —0.001 
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TABLE 53 
INFLUENCE COEFFICIENTS FOR Moment In Beams aT Mip-spaAn oF BRIDGE 


Relative Stiffness of Beams H = 10 
Relative Proportions of Bridge b/a = 0.2 


See sub-heading of Table 3 


Lon- Values of Influence Coefficient for Moment 
gitu- 
Mo- dinal , 
ment Posi- Transverse Location of Load 
in tion 
Beam ae 
Load An RATS B BC C CD D DE E 
A ho 0.068 | 0.041 | 0.019 | 0.005 | —0.002 | —0.003 | —0.002 | —0.001 0.000 
quarter 0.103 | 0.061 | 0.027 | 0.006 0.003 0.004 0.003 0.002 0.000 
4he 0.139 | 0.081 | 0.033 | 0.007 | —0.003 | —0.005 | —0.004 | —0.002 0.000 
center 0.218 | 0.109 | 0.039 | 0.006 0.004 0.006 0.004 0.002 0.000 
B Ho | 0.019 | 0.034 | 0.040 | 0.035 0.024 0.011 0.G02 |—0.002 | —0.002 
quarter 0.027 | 0.052 | 0.063 | 0.054 0.034 0.014 0.002 |—0.002 | —0.003 
No 0.033 | 0.073 | 0.090 | 0.074 0.042 0.016 0.003 |—0.002 | —0.004 
center 0.039 | 0.110 | 0.159 | 0.108 0.049 0.017 0.003 |—0.002 | —0.004 
C 2 —0.002 | 0.011 | 0.024 | 0.034 0.038 0.034 0.024 0.011 | —0.002 
quarter |—0.003 | 0.014 | 0.034 | 0.052 0.061 0.052 0.034 0.014 | —0.003 
2 —0.003 | 0.016 | 0.042 | 0.072 0.087 0.072 0.042 0.016 | —0.003 
center |—0.004 | 0.016 | 0.049 | 0.106 0.156 0.106 0.049 0.016 |—0.004 
| 
TABLE 54 


INFLUENCE COEFFICIENTS FOR TRANSVERSE MOMENT IN SLAB AT QUARTER-POINT 
oF SPAN OF BRIDGE 
Relative Stiffness of Beams H = 10 
Relative Proportions of Bridge b/a = 0.2 
See sub-heading of Table 1 


ieee Values of Influence Coefficient for Moment 
gitu- 
Mo-| dinal 
ment | Posi- Transverse Location of Load 
OE tion 
Line of 
Load A AB B BC C CD D DE EB 
AB |quarter) —0.010 Othe 0.017 |—0.012 |—0.007 |—0.003 |—0.002 |—0.001 | 0.000 
center —0.011 | —0.006 0.019 0.004 0.006 0.006 0.003 | —0.001 0.000 
2 —0.006 0.005 0.011 0.005 | —0.002 0.004 0.003 0.001 0.000 
B quarter| —0.023 | —0.089 0.046 |—0.079 |—0.017 | —0.003 | —0.004 | —0.003 0.000 
center | —0.023 0.020 0.041 0.019 |—0.011 | —0.015 | —0.007 | —0.003 0.000 
No —0.013 0.011 0.022 0.011 0.004 0.008 0.006 0.002 0.000 


BC |quarter| —0.011 |—0.018 010 (Onee .011 |—0.016 |—0.009 | —0.004 | —0.002 


0 10) 
center | —0.014 | —0.003 0.013 | —0.002 QO. 0.003 0.010 0.008 0.003 
%2 |—0.008 0.001 0.008 0.009 0.008 0.001 |—0.005 | —0.005 | —0.002 
0 10) 
0) 0) 
0 0 


C_ |quarter) —0.004 0. .018 | —0.082 
center 0.006 0.016 .013 0.017 
%2 |—0.005 | —0. .005 0.010 


.045 | —0.082 | —0.018 | —0.003 | —0.004 
.039 0.017 | —0.013 |—0.016 | —0.006 
-020 0.010 | —0.005 | —0.009 | —0.005 
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TABLE 55 
INFLUENCE COEFFICIENTS FOR LONGITUDINAL MoMENT IN SLAB AT QUARTER-POINT 
oF Span or BripGE 


Relative Stiffness of Beams H = 10 
Relative Proportions of Bridge b/a = 0.2 


See sub-heading of Table 2 


Values of Influence Coefficient for Moment 


Mo- Longitu- 
ment dinal 

on Position 
Line of Load 


Transverse Location of Load 


A AB B BC Cc CD D DE E 


AB quarter 0.008 {0 002 | 9-909 |—0.004 | 0.001 0.001 | 0.000 | 0.000 | 0.000 
center 0.006 0.024 | 0.005 0.006 | 0.001 0.000 | 0.000 | 0.000 | 0.000 


%o 0.003 | 0.003 | 0.002 | 0.002 | 0.001 | 0.000 | 0.000 | 0.000 | 0.000 
BC quarter | 0.000 |—0.004 | 0.009 ie go9 | 0-008 |—0.004 | 0.001 | 0.001 | 0.000 
center | 0.001 | 0.006 | 0.005 | 0.026 | 0.005 | 0.005 | 0.001 | 0.000 | 0.000 
%o 0.001 | 0.002 | 0.002 | 0.003 | 0.002 | 0.002 | 0.001 | 0.000 | 0.000 
TABLE 56 


INFLUENCE COEFFICIENTS FOR MOMENT IN BEAMS AT QUARTER-POINT OF 
SPAN OF BRIDGE 
Relative Stiffness of Beams H = 10 
Relative Proportions of Bridge b/a = 0.2 
See sub-heading of Table 3 


Lon- Values of Influence Coefficient for Moment 
gitu- 
Mo- dinal : 
ee Posi- Transverse Location of Load 
Beam ie 
Load A AB B BC E cD D DE E 
A uarter 0.164 | 0.078 | 0.022 | 0.001 | —0.003 | —0.003 | —0.002 | —9.001 0.000 
peter 0.103 | 0.061 | 0.027 | 0.006 | —0.003 | —0.004 | —0.003 | —0.002 0.000 
942 0.054 | 0.032 | 0.017 | 0.005 0.001 0.003 0.002 | —0.001 0.000 
B arter | 0.022 | 0.088 | 0.130 | 0.083 0.028 0.006 0.001 |—0.001 | —0.002 
eentet 0.027 | 0.052 | 0.063 | 0.054 0.034 0.014 0.002 |—0.002 | —0.003 
Me 0.017 | 0.021 | 0.029 | 0.024 0.020 0.011 0.002 |—0.001 | —0.002 
| = c - 
Cc ter |—0.003 | 0.005 | 0.028 | 0.083 0.127 0.083 0.028 0.005 | —0.003 
Panter —0.003 | 0.014 | 0.034 | 0.052 0.061 0.052 0.034 0.014 | —0.003 
%2  |—0.001 | 0.011 | 0.020 | 0.023 0.029 0.023 0.020 0.011 |—0.001 
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TABLE 57 
INFLUENCE COEFFICIENTS FOR TRANSVERSE MOMENT IN SLAB AT 


Min-span OF BRIDGE 


See sub-heading of Table 1 


Relative Stiffness of Beams H = Infinity 
Relative Proportions of Bridge b/a = 0.2 


Values of Influence Coefficient for Moment 


Moment | Longitudinal 
on Position Transverse Location of Load 

Line of Load 
A AB B BC C CD D DE E 
AB He 0 —0.006 10) —0.002 10) 0.001 0 0.000 0 
quarter 10) —0.016 0 —0.005 1) 0.002 0 —0.001 0 
to 0 —0.033 10) —0.011 0 0.003 10) —0.001 1) 

Ma— dk 5 a 
center 0 ‘noes 0 0.019 0 0.005 10) 0.001 0 
B Ho 0 0.000 10) 0.000 0) 0.000 0 0.000 10) 
quarter 0 |—0.002 0 0.000 0) 0.001 O |-—0.001 0 
eo 0 —0.012 0 —0.005 10) 0.005 0 —0.002 0 
center 0 —0.111 0 —0.093 0 0.014 10) —0.004 0 
BC Ho 10) —0.002 10) —0.007 0 —0.001 10) 0.001 0 
quarter 0 |—0.005 0 |—0.019 0 —0.004 0 0.002 0 
He 0 —(.011 0 Hie 0 —0.009 0 0.003 10) 
ot — 
center 0 |-—0.019 0 eae O |—0.016 0 0.005 0 
Cc %o 0 0.001 10) 0.000 0 0.000 0 0.001 0 
quarter 0 0.002 0 —0.001 1) —0.001 0 0.002 0 
Mo 0 0.007 0 —0.007 0 —0.007 0 0.007 0 
center 0 0.018 0 —0.097 0 —0.097 0 0.018 10) 
TABLE 58 
INFLUENCE COEFFICIENTS FOR LONGITUDINAL MOMENT IN SLAB AT 
Mip-span OF BRIDGE 
Relative Stiffness of Beams H = Infinity 
Relative Proportions of Bridge b/a = 0.2 
See sub-heading of Table 2 
Values of Influence Coefficient for Moment 
Moment : ; 
on Teverndinal Transverse Location of Load 

Line of Load 
A AB B BC Cc CD D DE E 
AB Ao 0 0.007 0 0.001 0 0.000 0 0.000 0 
quarter 0 0.018 0 0.002 0 0.000 0 0.000 0 
oat) 0 0.045 10) 0.002 0 0.000 0) 0.000 0 
center 0 | {ifeyg | © |-0.008 | 0 | 0.001 | © | 0.000 } o 
BC Ae 0 0.001 0 0.008 10) 0.001 0 0.000 19) 
quarter 0 0.002 0 0.020 0) 0.002 10) 0.000 0 
A» 0 0.002 (0) 0.047 0 0.002 0) 0.000 0 
center 0 |-0.008 | 0 ie ‘bie | 0. |=0:007- | “0. |) “o.com alsa 
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TABLE 59 
INFLUENCE COEFFICIENTS FoR Moment IN BBRAMS AT Mip-span or Bringer 


Relative Stiffness of Beams H = Infinity 
Relative Proportions of Bridge b/a = 0.2 


See sub-heading of Table 3 


Values of Influence Coefficient for Moment 
Moment Longitu- 
. dinal : 
in Rasiion Transverse Location of Load 
Beam 
of Load 
A AB B BC C CD D DE E 
A eo 0.083 0.033 0 —0.006 0 0.002 0 |—0.001 0 
quarter 0.125 0.050 0 —0.009 0) 0.003 0 |—0.001 0 
Ho 0.167 0.068 0 —0.012 0 0.003 0 |—0.001 0 
center 0.250 0.094 0 —0.016 0 0.004 0 |—0.001 0 
B 2 0 0.061 | 0.083 0.047 0 —0.010 0 0.003 0 
quarter 0.091 | 0.125 0.071 0 —0.015 0 0.005 0) 
Mo 0 0.122 | 0.167 0.095 0 —0.020 0 0.006 0 
center 0 0.166 | 0.250 0.133 0 —0.026 0 0.008 0 
Cc 2 0 —0.013 0) 0.051 | 0.083 0.051 0 |—0.013 0 
quarter 0 —0.020 0 0.076 | 0.125 0.076 0 | —0.020 0 
Vo 0 —0.026 0 0.102 | 0.167 0.102 0 |—0.026 0 
center 0 —0.033 0 0.141 | 0.250 0.141 0 |—0.033 0) 
TABLE 60 


INFLUENCE COEFFICIENTS FOR TRANSVERSE MOMENT IN SLAB AT QUARTER-POINT 
oF Span or BRIDGE 
Relative Stiffness of Beams H = Infinity 
Relative Proportions of Bridge b/a = 0.2 
See sub-heading of Table 1 


Values of Influence Coefficient for Moment 
Moment | Longitudinal : 
on Position Transverse J.ocation of Load 
Line of Load 
A AB B BC Cc CD D DE E 
AB quarter 0 ae o |-o.019 | 0 | 0.004 | 0 |-0.001 | 0 
center 0 |—0.016 O |—0.005 0 0.002 0 |—0.001 0 
Ye 0 —0.001 10) 0.000 0 0.000 0 0.000 0 
B rter 0 —0.111 0 —0.093 0 0.014 0 —0.004 0 
veaniter 0 —0.002 0 0.000 0 0.001 0 —0.001 10) 
eo 0 0.000 10) 0.000 0 0.000 0 0.000 0 
Mot =0-016 1.0 |) 05004 -|26 
BC quarter 0 |—0.019 0 0.039 0 : . 
, 0 —0.005 10) —0.019 (0) —0.004 0 0.002 0) 
ae 0 0. 000 0 —0.001 0 0.000 0 0.000 0 
i 10) 0.018 0 —0.097 0 —0.097 0 0.018 0 
: ener 0 0.002 0 —0.001 0) —0.001 0 0.002 0 
eo 0 0.000 0 0.000 10) 0.000 0 0.000 0 
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TABLE 61 
INFLUENCE COEFFICIENTS FoR LonerruDINAL MOMENT IN SLAB AT QUARTER-POINT 
oF SPAN OF BRIDGE 


Relative Stiffness of Beams H = Infinity 
Relative Proportions of Bridge b/a = 0.2 


See sub-heading of Table 2 


“Values of Influence Coefficient for Moment 
Moment | Longitudinal 
on Position Transverse Location of Load 
Line of Load 
A AB B BC Cc CD D DE E 
AB Noe ol = 0 
quarter 0 0.010 0 —0.008 (0) 0.001 (0) 0.000 
center 0 0.018 0 0.002 0 0.000 0 0.000 0 
Ne (0) 0.001 0 0.000 0 0.000 0 0.000 0 
BC quarter 0 —0.008 0 oie 0 —0.007 0 0.001 0 
center 0) 0.002 0 0.020 0 0.002 0 0.000 0 
Ye 0 0.000 0) 0.001 0 0.000 0 0.000 0 
TABLE 62 


INFLUENCE COEFFICIENTS FOR MoMENT IN BEAMS AT QUARTER-POINT OF 
SPAN OF BRIDGE 
Relative Stiffness of Beams H = Infinity 
Relative Proportions of Bridge b/a = 0.2 
See sub-heading of Table 3 


Values of Influence Coefficient for Moment 
Moment Lone > 
in Pesit; Transverse Location of Load 
Bea osition 
of Load 
A AB B BC Cc CD D DE E 
A quarter 0.188 0.069 0) —0.011 0) 0.033 0 |—0.001 0 
center 0.125 0.050 0 —0.009 0 0.003 oO |—0.001 0 
Se 0.063 0.025 0 —0.005 0 0.001 0 0.000 0 
B quarter 0 0.121 | 0.188 0.098 0 —0.018 0 0.005 0 
center (0) 0.091 | 0.125 0.071 0 —0.015 0) 0.005 0 
Me 0 0.046 | 0.063 0.035 0 —0.008 0 0.003 0 
C quarter 0 —0.023 0 0.103 | 0.188 0.103 0 —0.023 0 
center 0) —0.020 0 0.076 | 0.125 0.076 0 |—0.020 0 
Ne 0 —0.010 0) 0.038 | 0.063 0.038 0 |—0.010 0 
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TABLE 63 


INFLUENCE COEFFICIENTS FOR TRANSVERSE MoMENT IN Sias, LonerrupInau 
MoMeEnT In SLAB AND Moment 1n Beams at Mip-SpaAN OF BRIDGE, 
SrructurEe Wire Stirrenep Epcr Brams 
Relative Stiffness of Edge Beams H = 4.8 


Relative Stiffness of Interior Beams H = 4.0 
Relative Proportions of Bridge b/a = 0.2 


See sub-headings of Tables 1, 2, and 3. Influence coefficients are given only for loads at mid-span. 


Values of Influence Coefficient for Moment 
Moment 
on Transverse Location of Load at Mid-span 
Line 
A AB B BC Cc CD D DE E 
Transverse Moment in Slab 
AB ~0.022 yoreoe 0.038 | 0.001 |—0.006 |—0.008 |—0.007 |—0.005 | —0.002 
B —0.045 | —0.061 0.097 | —0.045 |—0.016 |~—0.015 | —0.016 | —0.011 | —0.004 
BC —0.029 |—0.014 | 0.030 Was 0.030 |—0.009 |—0.015 |—0.014 | —0.011 
Cc —0.020 |—0.017 |—0.019 | —0.050 0.095 0.050 0.019 0.017 0.020 
Longitudinal Moment in Slab 
A 0.042 0.023 0.011 0.004 0.001 0.000 |—0.001 | —0.001 | —0.001 
AB 0.023 ae 0.023 | 0.006 | 0.006 | 0.003 | 0.001 | 0.000 | —0.001 
B 0.011 0.023 0.032 0.023 0.012 0.007 0.003 0.001 | —0.001 
BC 0.004 | 0.006 | 0.023 Netene 0.023 | 0.007 | 0.007 | 0.003 | 0.000 
C 0.001 0.006 0.012 0.023 0.032 0.023 0.012 0.006 0.001 
Moment in Beams 
A 0.203 0.112 0.052 0.020 0.005 | —0.002 | —0.004 | —0.004 —0.002 
B 0.044 0.090 0.129 0.090 0.050 0.026 0.012 0.003 | —0.003 
Cc 0.004 0.024 0.050 0.091 0.129 0.091 0.050 0.024 0.004 
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TABLE 64 


Mip-span oF BripGE 


Relative Stiffness of Beams H = 1.5 
Relative Proportions of Bridge b/a = 0.3 


See sub-heading of Table 1 


INFLUENCE COEFFICIENTS FOR TRANSVERSE MOMENT IN SLAB AT 


Values of Influence Coefficient for Moment 


Lon- 
gitu- 
Me dinal 
ees Posi- Transverse Location of Load 
Line tion 
Load A AB B BC © CD D DE E 
AB |quarter| —0.018 |—0.021 | 0.027 | 0.003 |—0.007 |—0.008 |—0.005 | —0.003 | —0.001 
center | —0.031 ORG 0.036 | —0.002 |—0.010 | —0.010 | —0.007 | —0.004 | —0.002 
B_ |quarter|—0.038 | 0.020 | 0.062 | 0.027 |—0.012 |—0.018 |—0.013 | —0.008 | —0.003 
center | —0.059 |—0.052 | 0.129 |—0.037 |—0.025 | —0.023 |—0.018 | —0.011 | —0.004 
BC |quarter| —0.023 |—0.009 | 0.020 |—0.014 | 0.021 |—0.005 |—0.013 |—0.012 | —0.008 
center | —0.034 |—0.019 | 0.025 yorgee 0.027 |—0.013 |—0.019 | —0.017 | —0.011 
0.004 
C  |quarter] —0.016 | —0.021 |—0.015 | 0.024 |} 0.061 | 0.024 |—0.015 |—0.021 | —0.016 
center | —0.023 |—0.027 |—0.030 |—0.041 | 0.129 |—0.041 |—0.030 |—0.027 | —0.023 
TABLE 65 
INFLUENCE COEFFICIENTS FOR LONGITUDINAL MOMENT IN SLAB AT 
Mip-span OF BRIDGE 
Relative Stiffness of Beams H = 1.5 
Relative Proportions of Bridge b/a = 0.3 
See sub-heading of Table 2 
Values of Influence Coefficient for Moment 
Moment Longitu- 
dinal : 
on Postion Transverse Location of Load 
Line 
of Load 
A AB B BC é cD D DE | E 
AB quarter 0.036 | 0.078 | 0.027 | 0.021 | 0.011 | 0.005 | 0.001 | 0.000 | —0.001 
center | 0.062 tone 0.054 | 0.025 | 0.014 | 0.007 | 0.002 | 0.000 | —0.001 
BC quarter 0.009 | 0.021 | 0.026 | 0.075 | 0.025 | 0.021 | 0.011 | 0.005 0.000 
center | 0.013 | 0.025 | 0.051 yoroes 0.050 | 0.025 | 0.014 | 0.007 | 0.001 
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TABLE 66 
INFLUENCE COEFFICIENTS FoR Moment In BnwaMs AT Mip-span oF BRIDGE 


Relative Stiffness of Beams H = 1.5 
Relative Proportions of Bridge b/a = 0.3 


See sub-heading of Table 3 


Values of Influence Coefficient for Moment 


Mo- Longitu- 
gent oe Transverse Location of Load 
Beam of Load 
A AB B BC Cc cD D iy’ || as 
A quarter 0.078 | 0.054 | 0.031 | 0.014 | 0.005 | 0.001 |—0.001 |—0.001 |—0.001 
center 0.178 | 0.093 | 0.045 | 0.019 | 0.006 | 0.001 |—0.001 |—0.002 |—0.001 
B quarter 0.031 | 0.040 | 0.041 | 0.038 | 0.028 | 0.016 0.007 0.002 0.001 
center 0.045 | 0.080 | 0.119 | 0.076 | 0.042 | 0.022 0.010 0.003  —0.001 
Cc quarter 0.005 | 0.016 | 0.028 | 0.037 | 0.039 | 0.037 0.028 0.016 0.005 
center 0.006 | 0.021 | 0.042 | 0.075 | 0.115 | 0.075 0.042 0.021 0.006 


TABLE 67 
INFLUENCE COEFFICIENTS FOR TRANSVERSE MOMENT IN SLAB AT QUARTER-POINT 
OF SPAN OF BRIDGE 


Relative Stiffness of Beams H = 1.5 
Relative Proportions of Bridge b/a = 0.3 


See sub-heading of Table 1 


Lon- Values of Influence Coefficient for Moment 
\To.| gitu- 
a dinal : 
a Posi- Transverse Location of Load 
Line ee 
Load A AB B BC C CD D DE E 
| 
AB |quarter|—0.022 | {}/¢ 7 | 0.021 |—0.008 | -0.008 |—0.006 |—0.004 |—0.002 |—0.001 
center | —0.018 —0.021 0.027 0.003 | —0.007 0.008 0.005 0.003 | —0.001 
Yo —0.009 0.001 0.015 0.006 0.002 0.005 0.004 0.002 0.001 
B uarter| —0.041 | —0.064 0.102 | —0.055 0.024 0.014 0.009 | —0.005 —0.002 
Copter —0.038 0.020 0.062 0.027 | —0.012 |—0.018 | —0.013 | —0.008 —0.003 
No —0.018 0.013 0.027 0.018 0.001 0.009 0.009 0.006 | —0.002 
BC |quarter| —0.020 |—0.018 0.013 Vee .014 | —0.014 | —0.013 | —0.009 | —0.005 


021 | —0.005 |—0.013 | —0.012 | —0.008 


_ _ .020 | —0.014 
at ale Gis Geek 0013 013 0.001 |-—0.007 |—0.008 | —0.006 


%2 |—0.014 | —0.001 0.012 0.009 


103 |—0.056 | —0.027 | —0.016 | —0.011 
061 0.024 |—0.015 | —0.021 | —0.016 
-026 0.016 |—0.003 |—0.011 |—0.011 


C_ /quarter}—0.011 |—0.016 |—0.027 | —0.056 
center |—0.016 |—0.021 |—0.015 0.024 
%2 |—O.011 |—0.011 | —0.003 0.016 
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TABLE 68 
INFLUENCE CORFFICIENTS FOR LonGIrupINAL MoMENT IN SLAB AT QUARTER-POINT 
oF SPAN OF BRIDGE 


Relative Stiffness of Beams H = 1.5 
Relative Proportions of Bridge b/a = 0.3 


See sub-heading of Table 2 


Values of Influence Coefficient for Moment 
Moment eet a 
on eats Transverse Location of Load 
Tie Position 
of Load 
IN AB B BC Cc CD D DE E 
AB quarters OV045 Nice 0.042 | 0.015 | 0.007 | 0.003 | 0.001 | 0.000 | —0.001 
center | 0.036 | 0.078 | 0.027 | 0.021 | 0.011 | 0.005 | 0.001 | 0.000 | —0.001 
%o 0.018 | 0.021 | 0.011 | 0.010 | 0.007 | 0.004 | 0.001 | 0.000 | —0.001 
BC quarter | 0.006 | 0.015 | 0.040 Ne aa 0.039 | 0.015 | 0.007 | 0.003 | 0.000 
center | 0.009 | 0.021 | 0.026 | 0.075 | 0.025 | 0.021 | 0.011 | 0.005 | 0.000 
%> 0.607 | 0.010 | 0.011 | 0.019 | 0.010 | 0.010 | 0.007 | 0.004 | 0.000 
i 
TABLE 69 


INFLUENCE COEFFICIENTS FOR MOMENT IN BEAMS AT QUARTER-POINT OF 
SPAN OF BRIDGE 
Relative Stiffness of Beams H = 1. 
Relative Proportions of Bridge b/a = 
See sub-heading of Table 3 


5 
0.3 


Values of Influence Coefficient for Moment 
Mo- Longitu- 
ee rad Transverse Location of Load 
Beam of Load 
A AB B BC Cc CD D DE E 
A quarter | 0.143 | 0.067 | 0.027 | 0.009 | 0.003 | 0.000 | —0.001 |—0.001 | —0.001 
center 0.078 | 0.054 | 0.031 | 0.014 | 0.005 | 0.001 |—0.001 |—0.001 |—0.001 
He 0.035 | 0.026 | 0.018 | 0.010 | 0.004 | 0.001 |—0.001 | —0.001 | —0.001 
B quarter | 0.027 | 0.064 | 0.103 | 0.060 | 0.026 | 0.011 0.005 0.001 | —0.001 
center 0.031 | 0.040 | 0.041 | 0.038 | 0.028 | 0.016 0.007 0.002 |—0.001 
Me 0.018 | 0.017 | 0.015 | 0.016 | 0.015 | 0.011 0.005 0.002 |—0.001 
Cc quarter | 0.003 | 0.011 | 0.026 | 0.059 | 0.101 | 0.059 0.026 0.011 0.003 
center 0.005 | 0.016 | 0.028 | 0.037 | 0.039 | 0.037 0.028 0.016 0.005 
Ne 0.004 | 0.011 | 0.015 | 0.016 | 0.014 | 0.016 0.015 0.011 0.004 
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TABLE 70 
INFLUENCE COEFFICIENTS FOR TRANSVERSE MoMENT IN SLAB AT 
Mip-span oF BriIpGE 


Relative Stiffness of Beams H = 3 
Relative Proportions of Bridge b/a = 0.3 


See sub-heading of Table 1 


Mone Values of Influence Coefficient for Moment 
_| gitu- 
ment | “inal 
a Posi- Transverse Location of Load 
Line tion 
of 
Load A AB B BC C CD D DE E 
AB |quarter| —0.014 | —0.022 0.023 |—0.001 | —U.007 | —0.006 | —0.004 | —0.002 0.000 
center | —0.023 \onaiG 0.031 |—0.006 |—0.011 | —0.009 | —0.005 |—0.002 | 0.000 
B quarter) —0.030 0.017 0.054 0.019 | —0.016 | —0.017 | —0.009 | —0.004 0.000 
center | —0.046 | —0.062 0.099 | —0.053 | —0.027 | —0.019 | —0.012 | —0.006 0.000 
BC |quarter| —0.016 | —0.009 0.015 | —0.021 0.015 | —0.008 | —0.012 | —0.009 | —0.004 
center | —0.023 | —0.018 0.020 Nouns 0.020 |—0.016 |—0.017 | —0.012 | —0.005 


C |quarter|—0.008 |—0.018 | —0.018 0.017 0.052 0.017 | —0.018 | —0.018 | —0.008 
center | —0.012 | —0.021 | —0.030 | —0.056 0.098 |—0.056 | —0.030 | —0.021 | —0.012 


TABLE 71 
INFLUENCE COEFFICIENTS FOR LONGITUDINAL MOMENT IN SLAB AT 
Mip-span OF BriIDGE 


Relative Stiffness of Beams H = 3 
Relative Proportions of Bridge b/a = 0.3 


See sub-heading of Table 2 


Values of Influence Coefficient for Moment 


Moment Longitu- 
on dinal Transverse Location of Load 
Position 


Line of Load 


; 
A AB B BC e; CD D DE E 


AB quarter | 0.019 | 0.064 | 0.016 | 0.013 | 0.004 | 0.001 | 0.000 | 0.000 | 0.000 
eenter | 0.033 ee 0.032 | 0.011 | 0.006 | 0.002 | 0.000 | —0.001 |—0.001 


BC quarter 0.003 | 0.013 | 0.016 | 0.065 | 0.016 | 0.012 | 0.005 0.001 | —0.001 


center | 0.004 | 0.041 | 0.031 ets 0.030 | 0.010 | 0.006 | 0.002 |—0.001 
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TABLE 72 
INFLUENCE COEFFICIENTS FOR Moment in Beams At Mip-spAN OF BripGE 


Relative Stiffness of Beams H = 3 
Relative Proportions of Bridge b/a = 0.8 


See sub-heading of Table 3 


Values of Influence Coefficient for Moment 


Mo- Longitu- 


ment dinal Transverse Location of Load 
in Position 
Beam of Load _ 
A AB B BC Cc CD D DE E 
A quarter | 0.093 | 0.058 | 0.027 | 0.009 | 0.000 | —0.002 | —0.002 —0.001 0.000 
center 0.201 | 6.100 | 0.039 | 0.011 | 0.001 | —0.003 |—0.002 |—0.002 | —0.001 
B quarter | 0.027 | 0.049 | 0.055 | 0.048 | 0.030 0.013 0.004 0.000 | —0.002 
center 0.039 | 0.095 | 0.144 | 0.092 | 0.043 0.018 0.005 0.000 | —0.002 
Cc quarter | 0.000 | 0.013 | 0.030 | 0.047 | 0.053 0.047 0.030 0.013 0.000 
center 0.001 | 0.017 | 0.043 | 0.090 | 0.140 0.090 0.043 0.017 0.001 


TABLE 73 
INFLUENCE COEFFICIENTS FOR TRANSVERSE MOMENT IN SLAB AT QUARTER-POINT 
oF SPAN OF BRIDGE 


Relative Stiffness of Beams H = 3 
Relative Proportions of Bridge b/a = 0.3 


See sub-heading of Table 1 


Lon- Values of Influence Coefficient for Moment 
Mo- gitu- 


ment : : 
oni Posi- Transverse Location of Load 


Line 


Load A AB B BC G CD D DE E 


AB |quarter| —0.015 on 


center | —0.014 | —0.022 
%2 |—0.008 0.001 


.018 | —0.010 0.008 0.004 0.002 0.001 


023 0.001 0.007 0.006 0.004 | —0.002 
.013 0.005 |—0.003 | —0.005 | —0.003 | —0.001 


0 
0) 
0) 
B_ |quarter| —0.030 | —0.075 0.073 0.067 
0 
0 


center | —0.030 0.017 
%2 |—0.016 0.013 


0 

0 

0 
0. 0.009 | —0.006 | —0.003 0.000 

054 0.019 0.016 0.017 0.009 | —0.004 10) 

.027 0.014 |—0. 0.010 |—0.007 | —0.003 0 


BC |quarter| —0.013 | —0.017 010 10 Ole 


center | —0.016 | —0.009 .015 | —0.021 


0 -011 |—0.015 |—0.010 | —0.006 | —0.002 
Q 
%2 |—0.010 |—0.001 0.009 0.005 
0 
0 
0 


-015 | —0.008 | —0.012 | —0.009 | —0.004 
-009 |—0.001 | —0.007 | —0.006 | —0.003 


0 
0 
0 
C {quarter} —0.005 | —0.010 | —0.024 | —0.069 0.073 |—0.069 |—0.024 | —0.010 | —0.005 
0 
0 


center 0.008 0.018 
%2 |—0.006 |—0.011 | — 


-018 0.017 -052 0.017 |—0.018 | —0.018 | —0.008 
.006 0.013 -025 0.013 |—0.006 |—0.011 | —0.006 
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TABLE 74 
INFLUENCE COEFFICIENTS FoR LonarrupInaAL MomENT IN SLAB AT QUARTER-POINT 
OF SPAN oF BripGE 


Relative Stiffness of Beams H = 3 
Relative Proportions of Bridge b/a = 0.3 


See sub-heading of Table 2 


Values of Influence Coefficient for Moment 
Moment Longitu- 
dinal e 
on Dastien Transverse Location of Load 
Line 
of Load 
A AB B BC Cc CD D DE E 
AB quarter 0.024 ans 0.025 | 0.004 | 0.002 | 0.001 | 0.000 | 0.000 0.000 
center 0.019 | 0.064 | 0.016 | 0.013 | 0.004 | 0.001 | 0.000 | 0.000 0.000 
Ne 0.010 | 0.015 | 0.007 | 0.006 | 0.003 | 0.001 | 0.000 | 0.000 0,000 
BC quarter | 0.002 | 0.004 | 0.024 fates 0.023 | 0.004 | 0.003 | 0.001 | 0.000 
center 0.003 | 0.013 | 0.016 | 0.065 | 0.016 | 0.012 | 0.005 | 0.001 | —0.001 
Me 0.002 | 0.006 | 0.007 | 0.015 | 0.007 | 0.006 | 0.003 | 0.001 0.000 
TABLE 75 


INFLUENCE COEFFICIENTS FoR MoMeENT IN BEAMS AT QUARTER-POINT OF 
Span oF BripGE 
Relative Stiffness of Beams H = 3 
Relative Proportions of Bridge b/a = 0.3 
See sub-heading of Table 3 


Values of Influence Coefficient for Moment 
Mo- Longitu- 
out excel Transverse Location of Load 
in Position 
Beam | of Load ] | l 
A AB By | BE Com eID) 1D |p WOES 4) is 
| | | | 
A uarter 0.159 | 0.071 | 0.023 | 0.004 | 0.000 0.001 0.001 | —0.001 0.000 
aan 0.093 | 0.058 | 0.027 | 0.009 | 0.000 0.002 0.002 0.001 0.000 
Ye 0.043 | 0.029 | 0.017 | 0.007 | 0.001 0.001 0.001 0.001 0.000 
B ter 0.023 | 0.075 | 0.123 | 0.071 | 0.026 | 0.008 | 0.002} 0.000 |—0.001 
“center | 0.027 | 0.049 | 0.055 | 0.048 | 0.030 | 0.013 | 0.004 | 0.000 |—0.002 
Ne 0.017 | 0.020 0.021 | 0.021 | 0.018 0.010 | 0.003 0.000 | —0.001 
C arter 0.000 | 0.007 | 0.026 | 0.070 | 0.121 0.070 | 0.026 0.007 0.000 
eee 0.000 | 0.013 | 0.0380 | 0.047 | 0.053 0.047 0.030 | 0.018 0.000 
Ne —0.001 | 0.010 | 0.018 | 0.020 | 0.020 0.020 0.018 0.010 |—0.001 
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TABLE 76 
INFLUENCE COEFFICIENTS FOR TRANSVERSE MOMENT IN SLAB AT 
Min-span OF BRIDGE 


Relative Stiffness of Beams H = 6 
Relative Proportions of Bridge b/a = 0.3 


See sub-heading of Table 1 


Values of Influence Coefficient for Moment 


Lon- 
gitu- 
sine dinal : 
aren Posi- Transverse Loca.ion of Load 
Line a 
Load A AB B BC C CD D DE 
AB |quarter| —0.010 |—0.024 | 0.018 |—0.004 | —0.007 | —0.005 |—0.002 | 0.000 | 0.000 
center | —0.015 Ke 0.024 |—0.010 |—0.011 |—0.006 |—0.002 |—0.001 | 0.000 
B  |quarter| —0.022 | 0.012 | 0.042 | 0.011 |—0.017 |—0.013 |—0.004 |—0.001 | 0.001 
center | —0.033 |—0.073 | 0.072 |—0.068 |—0.026 |—0.013 |—0.006 |—0.002 | 0.001 
BC |quarter| —0.010 |—0.009 | 0.010 |—0.027 | 0.010 |—0.009 | —0.009 |—0.005 | —0.001 
center |—0.015 |—0.018 | 0.013 icon 0.014 |—0.017 |—0.014 |—0.007 | —0.001 
C  |quarter| —0.003 |—0.014 |—0.018 | 0.010 | 0.042 | 0.010 |—0.018 |—0.014 | —0.003 
center | —0.004 |—0.013 |—0.028 |—0.069 | 0.071 |—0.069 | —0.028 |—0.013 | —0.004 
TABLE 77 
INFLUENCE COEFFICIENTS FOR LONGITUDINAL MOMENT IN SLAB AT 
Mip-span OF BRIDGE 
Relative Stiffness of Beams H = 6 
Relative Proportions of Bridge b/a = 0.3 
See sub-heading of Table 2 
Values of Influence Coefficient for Moment 
Moment. Lone 
on Pasion Transverse Location of Load 
Line 
of Load 
A AB B BC Cc CD D DE E 
AB quarter 0.010 Wine 0.010 | 0.008 | 0.001 | 0.000 0.000 | 0.000 0.000 
center 0.017 NOeetG 0.018 | 0.002 | 0.002 | 0.000 | —0.001 | 0.000 0.000 
BC quarter 0.001 | 0.008 | 0.010 | 0.058 | 0.009 | 0.008 0.001 | 0.000 0.000 
center | 0.000 | 0.002 | 0.018 Jenene 0.017 | 0.002 | 0.002 | 0.000 | —0.001 
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TABLE 78 
INFLUENCE COEFFICIENTS FOR Moment 1n Beams at Mip-span or BRIDGE 


Relative Stiffness of Beams H = 6 
Relative Proportions of Bridge b/a = 0.3 


See sub-heading of Table 3 


Values of Influence Coefficient for Moment 


Lon- 
Mo- gitu- 
oe ened Transverse Location of Load 
Beam tion 
of Load 


A AB B BC Cc CD D DE E 


A quarter 0.104 | 0.059 
center 0.219 | 0.101 


B quarter 0.021 | 0.058 


0.003 | —0.003 | —0.003 | —0.001 0.000 0.000 

0. 
center 0.031 | 0.109 | O. 

0 

0 


-021 
-031 | 0.003 |—0.004 |—0.004 | —0.002 | —0.001 0.000 
10) 
1 


0.057 0.028 0.008 0.000 |—0.002 |—0.001 
0.106 0.040 0.010 | —0.001 | —0.003 | —0.002 


1 
0 
8 | 0.055 0.068 0.055 0.028 0.009 | —0.003 
0 | 0.104 0.165 0.104 0.040 0.010 | —0.004 


Cc quarter | —0.003 | 0.009 
center | —0.004 | 0.010 


TABLE 79 
INFLUENCE COEFFICIENTS FOR TRANSVERSE MOMENT IN SLAB AT QUARTER-POINT 
OF SPAN OF BRIDGE 


Relative Stiffness of Beams H = 6 
Relative Proportions of Bridge b/a = 0.3 


See sub-heading of Table 1 


Values of Influence Coefficient for Moment 


Lon- 
gitu- 
ae dinal 
oer Posi- Transverse Location of Load 
on : 
Mine tion 
of 
Load A AB B BC Cc cD D DE E 


AB |quarter| —0.010 {6 012 .014 |—0.013 |—0:007 |—0.002 |—0.001 0.000 


0 0 
center | —0.010 | —0.024 0.018 |—0.004 | —0.007 |—0.005 | —0.002 0.000 0 
%2 |—0.006 0.000 0.011 0.003 |—0.004 |—0.004 | —0.001 0.000 0 
B_ {quarter} —0.021 | —0.085 0.049 |—0.078 |—0.019 | —0.003 |—0.002 | —0.001 0.000 
center | —0.022 0.012 0 0 
%2 |—0.013 0.012 0 0 


.042 0.011 |—0.017 | —0.013 | —0.004 | —0.001 
-023 0.010 |—0.008 |—0.010 | —0.004 0.000 


te - 


0.022 .007 |—0.016 |—0.008 | —0.003 | —0.001 


.010 |—0.009 |—0.009 |—0.005 | —0.001 
.006 |—0.001 | —0.006 | —0.004 | —0.001 


BC |quarter| —0.008 | —0.017 0.007 


center |—0.010 | —0.009 0.010 | —0.027 
%2 |—0.007 | —0.001 0.006 0.001 


0 

0) 

10) 
Cc uarter| —0.002 | —0.003 |—0.019 | —0.079 0.049 |—0.079 |—0.019 |—0.003 | —0.002 
Cae —0.003 |—0.014 |—0.018 0.010 0.042 0.010 |—0.018 |—0.014 | —0.003 
%2 |—0.003 |—0.010 | —0.009 0.010 0.022 0.010 | —0.009 | —0.010 | —0.003 
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TABLE 80 
INFLUENCE COEFFICIENTS FOR LONGITUDINAL MoMENT IN SLAB AT QUARTER-POINT — 
OF SPAN oF BRIDGE 


Relative Stiffness of Beams H = 6 
Relative Proportions of Bridge b/a = 0.3 


See sub-heading of Table 2 


Values of Influence Coefficient for Moment 
Moment oes ; 
ee Position Transverse Location of Load 
> of Load 
| A AB B BC © CD D DE E 
AB quarter | 0.012 eae 0.014 |—0.002 | 0.000 | 0.000 | 0.000 | 0.000 | 0.000 
center 0.010 ‘0.055 | 0.010 0.008 | 0.001 | 0.000 | 0.000 | 0.000 | 0.000 
He 0.005 0.012 | 0.004 0.004 | 0.001 | 0.000 | C.000 | 0.000 | 0.000 
BC | quarter 0.C00 |—0.002 | 0.013 1e one 0.013 | 0.002 | 0.000 | 0.000 | 0.000 
center 0.001 0.008 | 0.010 0.058 | 0.009 | 0.008 | 0.001 | 0.000 | 0.000 
Me 0.001 0.004 | 0.004 0.012 | 0.004 | 0.004 | 0.001 | 0.000 | 0.000 
TABLE 81 


INFLUENCE COEFFICIENTS FOR MoMENT IN BEAMS AT QUARTER-POINT OF 
SPAN oF BRIDGE 
Relative Stiffness of Beams H = 6 
Relative Proportions of Bridge b/a = 0.3 
See sub-heading of Table 3 


lone Values of Influence Coefficient for Moment 
gitu- 
ine dinal 
ne Posi- Transverse Location of Load 
B tion 
eam of 
Load A AB B BC € cD D DE E 
A quarter 0.170 | 0.071 | 0.017 |—0.001 |—0.002 | —0.002 | —0.001 0.000 0.000 
center 0.104 | 0.059 | 0.021 0.003 | —0.003 | —0.003 | —0.001 0.000 0.000 
Ne 0.050 | 0.030 | 0.014 0.003 | —0.002 | —0.002 | —0.001 0.000 0.000 
B quarter 0.017 | 0.085 | 0.141 0.079 0.023 0.003 |—0.001 |—0.001 | —0.001 
center | 0.021 | 0.058 | 0.071 0.057 0.028 0.008 0.000 | —0.002 | —0.001 
Me 0.014 | 0.025 | 0.029 0.026 0.018 0.007 0.000 |—0.002 | —0.001 
Cc quarter | —0.002 | 0.002 | 0.023 0.079 0.138 0.079 0.023 0.002 | —0.002 
center | —0.003 | 0.009 | 0.028 0.055 0.068 0.055 0.028 0.009 | —0.003 
Ne —0.002 | 0.008 | 0.018 0.025 0.027 0.025 0.018 0.008 | —0.002 
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TABLE 82 
INFLUENCE COEFFICIENTS FOR TRANSVERSE MoMENT IN SLAB AT 
Mrp-span or BripGgE 


Relative Stiffness of Beams H = 15 
Relative Proportions of Bridge b/a = 0.3 


See sub-heading of Table 1 


Teon= Values of Influence Coefficient for Moment 
_| gitu- 
eae dinal 
aa ree Transverse Location of Load 
: ion 
Line of 
Load A AB B BC © cD D DE E 


i=) 
= 
a 
| 
i=) 
j=) 
So 
= 
| 
j=) 
S 
S 
D> 
| 
So 
j=) 
j=) 
nN 
j=) 


AB |quarter |—0.005 | —0.027 Ox - 000 0.000 | 0.000 
center | —0.008 Vere 0.015 | —0.015 | —0.008 | —0.002 0.000 0.000 | 0.000 


B  |quarter/—0.013 | 0.003 | 0.026 | 0.002 |—0.013 |—0.007 | 0.000 | 0.001 | 0.000 
center |—0.019 |—0.090 | 0.042 |—0.084 |—0.020 |—0.003 | 0.000 | 0.001 | 0.000 
BC |quarter]—0.005 |—0.010 | 0.005 |—0.033 | 0.006 |—0.009 | —0.006 | —0.002 | 0.000 
center | —0.007 | —0.019 | 0.007 ‘orcad 0.007 |—0.017 | —0.008 |—0.002 | 0.000 
C  |quarter} 0.000 |—0.007 |—C.014 | 0.002 | 0.027 0.002 |—0.014 |—0.007 | 0.000 
center | 0.001 |—0.003 |—0.021 |—0.085 | 6.043 |—0.085 |—0.021 |—0.003 | 0.001 
TABLE 83 
INFLUENCE COEFFICIENTS FOR LONGITUDINAL MOMENT IN SLAB AT 
Mip-sean or BrIDGE 
Relative Stiffness of Beams H = 15 
Relative Proportions of Bridge b/a = 0.3 
See sub-heading of Table 2 
Values of Influence Coefficient for Moment 
Mo- Longitu- 
ment dinal Transverse Location of Load 
on Position 
Line of Load : - 
ee AB aie =P HBG erCam| CD: jamb IDI |} ad 
| | | | 
AB quarter | 0.004 | 0.049 | 0.005 | 0.005 | 0.000 | —0.001 | 0.000 | 0.000 | 0.000 
center | 0.007 trond | 0.009 | 0.004 | 0.000 | 0.000 | 0.000 | 9.000 | 0.000 
i | 
| | 
BC quarter | 0.000 | 0.005 | 0.004 | 0.052 | 0.004 | 0.004 | 0.000 0.001 | 0.000 
center | 0.000 |—0.004 | 0.008 | Vane 0.008 | —0.004 | 0.000 | 0.000 | 0.000 
| | 
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TABLE 84 
INFLUENCE COEFFICIENTS FOR Moment 1n Beams At Mrip-span OF BRIDGE 


Relative Stiffness of Beams H = 15 
Relative Proportions of Bridge b/a = 0.3 


See sub-heading of Table 3 


Tone Values of Influence Coefficient for Moment 
gitu- : 
Mo- | dinal . 
ment | Posi- Transverse Location of Load 
pw tion 
Beam Of — 
Load A AB B BC C CD D DE E 
A quarter} 0.115 0.057 | 0.013 | —0.004 | —0.004 | —0.002 0.000 0.000 0.000 
center 0.235 0.099 | 0.018 |—0.006 |—0.005 | —0.002 0.000 0.000 0.000 
B |quarter| 0.013 0.070 | 0.092 0.065 0.021 |—0.001 |—0.003 | —0.002 0.000 
| center 0.018 0.128 | 0.202 0.119 0.030 |—0.003 | —0.005 | —0.003 0.000 
C | quarter} —0.004 0.000 | 0.021 0.064 0.088 0.064 0.021 0.000 | —0.004 
0.030 OFT 0.196 0.117 0.030 | —0.002 | —0.005 


center | —0.005 | —0.002 


TABLE 85 
INFLUENCE COEFFICIENTS FOR TRANSVERSE MOMENT IN SLAB AT QUARTER-POINT 
OF SPAN OF BripGE 


Relative Stiffness of Beams H = 15 
Relative Proportions of Bridge b/a = 0.3 


See sub-heading of Table 1 


Tone Values of Influence Coefficient for Moment 
gitu- 
Mo- | dinal 
ment | Posi- Transverse Location of Load 
on: tion 
Line of 
Load A AB B BC C cD D DE BE 
AB |quarter/—0.005 | {O/#2 | 0.008 |—0.016 |—0.005 | 0.000 | 0.000 | 0.000 | 0.000 
center |—0.005 | —0.027 0.011 |—0.007 | —0.006 | —0.002 0.000 0.000 | 0.000 
No —0.003 | —0.002 0.007 0.000 | —0.003 | —0.002 0.000 0.000 | 0.000 
B quarter | —0.011 | —0.098 0.027 |—0.090 | —0.013 0.004 0.000 |—0.001 | 0.000 
center | —0.013 0.003 0.026 0.002 |—0.013 | —0.007 0.000 0.001 | 0.000 
Ye —0.008 0.009 0.015 0.005 0.008 0.007 0.001 0.001 | 0.000 
BC |quarter|—0.004 | —0.018 0.003 Noneee 0.004 |—0.016 | —0.005 0.000 | 0.000 
center |—0.005 | —0.010 0.005 | —0.033 0.006 |—0.009 |—0.006 |—0.002 | 0.000 
Ne —0.003 | —0.001 0.003 | —0.003 0.004 0.002 0.004 0.002 | 0.000 
C quarter} 0.001 0.005 |—0.013 | —0.091 0.028 |—0.091 |—0.013 0.005 | 0.001 
center 0.000 |—0.007 | —0.014 0.002 0.027 0.002 |—0.014 | —0.007 | 0.000 
eo 0.000 |—0.008 | —0.008 0.006 0.016 0.006 |—0.008 | —0.008 | 0.000 
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TABLE 86 
INFLUENCE COEFFICIENTS FoR LONGITUDINAL MoMENT IN SLAB AT QUARTER-POINT 
or Span oF BriIpGE 


Relative Stiffness of Beams H = 15 
Relative Proportions of Bridge b/a = 0.3 


See sub-heading of Table 2 


Values of Influence Coefficient for Moment 


Mo- Longitu- 
ment dinal 
on Position 
Line of Load 


Transverse Location of Load 


A AB B BC Cc CD D DE E 


AB | quarter | 0.005 Soro 0.006 |—0.006 | 0.000 | 0.001 | 0.000 | 0.000 | 0.000 


center 0.004 0.049 | 0.005 0.005 | 0.000 |—0.001 | 0.000 0.000 | 0.000 
No 0.002 0.009 | 0.002 0.002 | 0.000 |—0.001 | 0.000 0.000 | 0.000 


BC | quarter | 0.000 |—0.006 | 0.006 Wee 0.006 |—0.006 | 0.000 | 0.001 | 0.000 


center 0.000 0.005 | 0.004 0.052 | 0.004 0.004 | 0.000 | —0.001 | 0.000 
2 0.000 0.002 | 0.002 0.010 | 0.002 0.002 | 0.000 0.001 | 0.000 


TABLE 87 
INFLUENCE COEFFICIENTS FOR MOMENT IN BEAMS AT QUARTER-POINT OF 
SPAN OF BRIDGE 


Relative Stiffness of Beams H = 15 
Relative Proportions of Bridge b/a = 0.3 


See sub-heading of Table 3 


Values of Influence Coefficient for Moment 


Lon- 
gitu- 
Mo- | dinal 
ment | Posi- Transverse Location of Load 
ba) tion 
Beam a 
Load A AB B BC E CD D DE E 
A quarter| 0.179 0.070 | 0.010 | —0.006 | —0.003 | —0.001 0.000 | 0.000 0.000 
center 0.115 0.057 | 0.013 | —0.004 | —0.004 | —0.002 0.000 0.000 | 0.000 
Ne 0.056 0.029 | 0.009 |—0.001 | —0.002 | —0.001 0.000 0.000 0.000 
B quarter 0.010 0.096 | 0.161 0.087 0.016 | —0.005 | —0.003 | —0.001 0.000 
center 0.013 0.070 | 0.092 0.065 0.021 | —0.001 | —0.003 | —0.002 0.000 
No 0.009 0.032 | 0.042 0.031 0.014 0.002 | —0.002 | —0.002 0.000 
€ quarter | —0.003 |—0.005 | 0.016 0.087 0.157 0.087 0.016 | —0.005 | —0.003 
center | —0.004 0.000 | 0.021 0.064 0.088 0.064 0.021 0.000 | —0.004 
Ne —0.002 0.003 | 0.014 0.030 0.039 0.030 0.014 0.003 | —0.002 


TA, ILLINOIS ENGINEERING EXPERIMENT STATION 
TABLE 88 
INFLUENCE COEFFICIENTS FOR TRANSVERSE MoMmpnt IN SLAB AT Re 
Mip-spaAN OF BRIDGE 
Relative Stiffness of Beams H = Infinity 
Relative Proportions of Bridge b/a = 0.3 
See sub-heading of Table 1 
Values of Influence Coefficient for Moment 
Moment | Longitudinal P 
on Position Transverse Location of Load 
Line of Load 
A AB B BC C CD D DE E 
AB quarter 0 —0.033 0 —0.010 0 0.003 0 —0.001 0 
center 0. | (oteje: | 0. 10.019, | 0%), 0.005. jo) 0, cota aino 
B quarter 0 —0.012 0 —0.005 10) 0.005 0 —0.002 0 
center 0 =—0.111 0 —0.093 0 0.014 0 —0.004 0 
BC quarter 0 —0.010 0 Sage 0 —0.008 10) 0.003 0 
Mot— = 
center 0 |-0.019 | o | {Me | o |-0.016 | 0 | 0.005 | 0 
Cc quarter 0 0.007 10) —0.007 0 —0.007 10) 0.007 0 
center 0 0.018 0 —0.097 0 —0.097 0 0.018 0 
TABLE 89 
INFLUENCE COEFFICIENTS FOR LONGITUDINAL MOMENT IN SLAB AT 
Mip-span OF BrIDGE 
Relative Stiffness of Beams H = Infinity 
Relative Proportions of Bridge b/a = 0.3 
See sub-heading of Table 2 
Values of Influence Coefficient for Moment 
Moment | Longitudinal 
on Position Transverse Location of Load 
Line of Load 
A AB B BC Cc CD D DE E 
AB quarter 0) he 0) 0.002 0 0.000 0 0.000 0 
center 0 ees 0” }-=0.008, |/0" |.°0.0012 10") 20.000 seo 
BC quarter 0 0.002 10) 0.047 0 0.002 0 0.000 0 
ee Moi- 
center 0 {0.008 | o | {dteiG | © |-0.007 | 0 | 0.001 | 0 


ed Pi +e 
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TABLE 90 
INFLUENCE COEFFICIENTS FOR Moment in BEAMS AT MiIp-spaN OF BripGE 


Relative Stiffness of Beams H = Infinity 
Relative Proportions of Bridge b/a = 0.3 


See sub-heading of Table 3 


Values of Influence Coefficient for Moment 
Moment | 1gpeife 
ae Peston Transverse Location of Load 

cam of Load : 
A AB B BC C CD D DE | E 
A quarter 0.125 0.052 0 —0.009 0 0.002 0 |—0.001 0 
center 0.250 0.092 (0) —0.015 0 0.004 0 |—0.001 0 
B quarter 0 0.091 | 0.125 0.072 0) —0.015 (0) 0.005 0 
center 0) 0.159 | 0.250 0.129 0 —0.023 0 0.007 0 
Cc quarter 0) —0.020 0.077 | 0.125 0.077 0 |—0.020 0 
center 0 —0.030 0 0.135 | 0.250 0.135 0 |—0.030 0 

TABLE 91 


INFLUENCE COEFFICIENTS FOR TRANSVERSE MOMENT IN SLAB AT QUARTER-POINT 
oF SPAN OF BRIDGE 
Relative Stiffness of Beams H = Infinity 
Relative Proportions of Bridge b/a = 0.3 
See sub-heading of Table 1 


Values of Influence Coefficient for Moment 
Moment | Longitudinal 
on Position Transverse J.ovation of Load 
Line of Load : 
| 
A AB B BC Cc CD D DE E 
| 
Ma- a | be 
AB quarter ON Ae oie | On| S0-O17T | 0°) G04] 0 | 0-001 | 40 
center 0 |—0.033 0 |—0.010 0 0.003 0 |—0.001 (0) 
Ye 0 |—0.006 0 ;—0.002 0 0.001 | O 0.000 0 
B quarter 0 |—0.111 0 |—0.093 0 0.014 0 |—0.003 0 
center 0 |—0.012 0 | —0.005 0 0.005 0 |—0.002 | 0 
eo 0 0.000 0 0.000 0 0.000 0 0.000 | O 
Moi — —0.015 0.004 | 0 
BC quarter QO |—0.017 0 0.032 0 0.015 (0) : 
center 0 |—0.010 0 |—0.041 0 |—0.008 0 0.003 0 
Ne 0 |—0.002 0 | —0.007 0 |—0.001 (0) 0.001 0 
(© uarter 0 0.017 0 |—0.097 0) —0.097 0 0.017 0 
senator 0 0.007 0 |—0.007 QO |—0.007 0 0.007 0 
Ne 0 0.001 0 0.000 0) 0.000 0 0.001 0 
| 
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TABLE 92 
INFLUENCE CORFFICIENTS FOR LoncIruDINAL MoMENT IN SLAB AT QUARTER-POINT 
/ OF SPAN OF BRIDGE 


Relative Stiffness of Beams H = Infinity 
Relative Proportions of Bridge b/a = 0.3 


See sub-heading of Table 2 


Values of Influence Coefficient for Moment 
Moment | Longitudinal 
on Position Transverse Location of Load 
Line of Load 
A AB B BC C CD D DE E 
AB Nias aoe as 
quarter 0 0.016 0 0.009 0 0.001 0 0.000 0 
center 0 0.044 0 0.002 10) 0.000 0 0.000 0 
Me 0 0.007 0 0.001 0 0.000 0) 0.000 0 
BC quarter 0 |-0.009 | 0 ee ci | 0 |-0.008 | 0 | 0.001 | 0 
center 10) 0.002 0 0.047 0 0.002 0 0.000 0 
No 0 0.001 0 0.007 0 0.001 0 0.000 (0) 
TABLE 93 


INFLUENCE COEFFICIENTS FOR MoMENT IN BEAMS AT QUARTER-POINT OF 
SPAN OF BRIDGE 


Relative Stiffness of Beams H = Infinity 
Relative Proportions of Bridge b/a = 0.3 


See sub-heading of Table 3 


Values of Influence Coefficient for Moment 
Moment Longitu- 
A dinal : 
in Position Transverse Location of Load 
Beam of Load 
A AB B BC (e CD D DE E 
A quarter 0.188 0.06 0 —0.010 0 0.002 0 |—0.001 0 
center 0.125 0.052 1) —0.009 0 0.002 0 —0.001 10) 
No 0.063 0.025 0 —0.005 0 0.001 0 0.000 | 0O 
B quarter 10) 0.113 | 0.188 0.093 0 —0.016 0 6.004 10) 
center 0 0.091 | 0.125 0.072 0 —0.015 0 0.005 0 
Ne 0 0.046 | 0.063 0.036 0 —0.008 0 0.003 0 
(e quarter 0) —0.020 0 0.097 | 0.188 0.097 0 |—0.020 0 
center 0) —0.020 0 0.077 | 0.125 0.077 0 |—0.020 (0) 
Mo 0 —0.010 0 0.038 | 0.063 0.038 0 |—0.010 0 
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TABLE 94 


INFLUENCE COEFFICIENTS FOR TRANSVERSE MoMENT IN Stas, Lonerrupinau 
MoMEnT IN SiaB, AND Moment in BEAMS aT Mip-span or BRIDGE 
Relative Stiffness of Beams H = 0.727 


Relative Proportions of Bridge b/a = 0.3 
Poisson’s Ratio = 0.2 


; Numerical values of transverse and longitudinal moments per unit of width in slab, and of moment 

in beams divided by span of bridge, due to a unit concentrated load applied at mid-span of bridge on 

lines A, AB, B, etc., as shown in Fig. 1. The quantities H, b, and a are defined in Section 4. The 

values of My and M>: are given in Table 96. The values of M,/”” and Moi” are obtained by the relations 
Mot” = Mat+0.2Mo1 


Mol” = Mout+0.2M a. 


Values of Influence Coefficient for Moment 
Moment 
on Transverse Location of Load at Mid-span 
Line 
A AB B BC c cD D iyo, |) ae 
Transverse Moment in Slab 
AB —0.036 el 0.049 | 0.007 |—0.005 | —0.009 | —0.008 | —0.006 | —0.004 
B —0.067 | —0.028 0.188 0.004 0.012 0.018 |—0.018 | —0.015 | —0.010 
BC —0.042 |-0.013 | 0.044 fe pig, 0-048 |—0.001 |—0.015 |—0.019 | —0.018 
Cc —0.033 | —0.028 | —0.018 | —0.007 0.192 | —0.007 | —0.018 | —0.028 | —0.033 
1 
Longitudinal Moment in Slab 
A 0.205 0.108 0.058 0.031 0.015 0.006 0.002 | —0.001 | —0.002 
vir 
AB 0.101 oaks 084 0.094 0.049 0.027 0.014 0.006 0.002 | —0.001 
B 0.045 0.079 0.159 0.076 0.044 0.024 0.012 0.005 | —0.001 
BC 0.022 0.044 0.086 an 067 0.085 0.044 0.025 0.012 0.002 
Cc 0.008 0.023 0.043 0.074 0.155 0.074 0.043 0.023 0.008 
Moment in Beams 
. | 
A 0.155 0.082 0.044 0.023 0.011 0.004 0.001 | 0.000 | —0.001 
B 0.044 0.064 0.092 0.058 0.035 0.021 0.012 0.006 | 0.001 
C 0.011 0.021 0.035 0.057 0.088 0.057 Pee 0.021 0.011 
| 
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TABLE 95 


INFLUENCE COEFFICIENTS FOR TRANSVERSE MoMENT IN SLAB, LONGITUDINAL 
Moment In Stas, AND Moment in Brams av Mip-span or BripGE 
Relative Stiffness of Beams H = 2.96 


Relative Proportions of Bridge b/a = 0.3 
Poisson’s Ratio = 0.2 


Numerical values of transverse and longitudinal moments per unit of width in slab, and of moment 
in beams divided by span of bridge, due to a unit concentrated load applied at mid-span of bridge 
on lines A, AB, B, etc., as shown in Fig. 1. The quantities H, b, and a are defined in Section 4. The 
values of M,, and M,:are givenin Table 96. The values of Moi” and Mo” are obtained by the relations 

Mol” = Mat0.2Moi 


Mor” = Moit0.2Mo. 


Values of Influence Coefficient for Moment 
Moment 
on Transverse Location of Load at Mid-span 
Line 
| 
SAB B BC C CD D DE E 
1 
Transverse Moment in Slab 
M we 
AB —0.021 eens 0.036 |—0.004 |—0.010 | —0.008 | —0.005 | —0.002 0.000 
B —0.045 | —0.055 0.110 —0 .046 | —0.024 |—0.018 |—0.012 | —0.006 | —0.001 
BC 0.023 |—0.016 | 0.026 |{ Me" j49| 0.026 | -0.013 |—0.016 |—0.011 | —0.005 
Cc 0.012 0.019 0.027 0.049 0.108 | —0.049 | —0.027 | —0.019 | —0.012 
: | | 
Longitudinal Moment in Slab 
| 
A 0.067 ie 0.013 0.003 | 0.000 |—0.001 |—0.001 | —0.001 0.000 
AB 0.028 aca 0.038 0.009 0.004 0.000 0.001 0.001 0.001 
B 0.003 0.019 0.068 0.020 | 0.009 Q.002 |—0.001 |—0.001 | —0.001 
BC —0.001 | 0.007 | 0.035 |{"e"0,.| 0.034 | 0.008 | 0.003 | 0.000 | -0.002 
C —0.002 0.002 0.009 0.019 0.067 0.019 0.009 0.002 | —0.002 
Moment in Beams 

A 0.206 0.099 0.039 0.010 0.000 | —0.003 | —0.003 | —0.001 0.000 
B 0.039 0.093 0.143 0.091 0.043 0.018 0.005 0.000 | —0.003 
(e 0.00 0.017 0.043 0.090 0.140 0.090 0.043 0.017 0.000 
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TABLE 96 


NumericaL Vatuges or M,, anno M, as Functions or Diameter or LOADED 
AREA, THICKNESS OF SLAB, AND SPACING OF SUPPORTS 


The values of Mo and M,: are for use in Tables 1 to 95 inclusive, and are modified moments 
per unit of width, in the directions transverse to the supports and parallel to the supports, respectively, 
under the center of a unit load uniformly distributed over a circular area of diameter c at the center 
of a slab of thickness h, infinitely long, simply supported on two opposite edges a distance b apart. 
Poisson’s ratio is taken as zero. The calculations of the values were made by use of Equations (58), 
(59), and (60) on p. 8 in ‘‘Computation of Stresses in Bridge Slabs Due to Wheel Loads,’’ H. M. Wes- 
tergaard, Public Roads, Vol. 11, No. 1, March 1930, p. 1-23. 

The values of Mo are divided into two parts, M’ and M”, where M’ is a function only of the 
ratio of the thickness of the slab to the span of the panel, and M” is a function only of the ratio of 
the diameter of loaded area to the thickness of the slab. 

The various quantities are related as follows: 


Mo= M’+ M” 
Moi= Mou — 0.080. 


Ratio of Thickness of 7 7 Ratio of Diameter of 7 
Slab to Span of V ae of Loaded Area to Thick- value of 
Panel, h/b : ness of Slab, c/h = 
0.02 0.311 0 0.133 
0.04 0.256 0.2 0.131 
0.4 0.126 
0.06 0.224 
0.08 0.201 0.6 0.118 
0.8 0.108 
0.10 0.183 1.0 0.098 
0.12 0.169 
1.5 0.072 
0.14 0.156 2.0 0.049 
0.16 0.146 2.5 0.029 
0.18 0.136 3.0 0.013 
0.128 3.5 —0.001 
oe 4.0 —0.012 


The following approximate formula for M4 is accurate enough for practical purposes when Cc 
is equal to or greater than h, and h is greater than 0.026, for values of c/b between 0.04 and 0.25. 


16 
Ma= : 


eee NE Sek 1 
3+ 10c/b o 
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Fig. B-1. INFLuENcE Surrace ror TRANSVERSE MoMENT IN SLAB AT 
AB at Mip-Span. H = 5, b/a=0.1 
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Fic. B-2. InruueNce SurFACH FoR TRANSVERSE MoMENT IN SLAB AT 
BC ar Mip-Span. H = 5, b/a=0.1 
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Fig. B-4. INFLUENCE SURFACE FoR TRANSVERSE MOMENT IN SLAB 
AT AB at Mip-Span. H = 2, b/a=02 
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Fic. B-5. Inruuencn Surface ror TRANSVERSE MoMENT IN SLAB 
ar BC av Mip-Span. H = 2, b/a = 0.2 
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Fic. B-6. INFLUENCE SURFACE FoR TRANSVERSE MoMENT IN SLAB 
at B at Mip-Span. H =—5, b/a=0.1 
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Fic. B-7. INrLupNce Surracp ror TRANSVERSE MoMmENT IN SLAB AT 

C ar Mip-Span. H = 5, b/a=0.1 
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Fic. B-13. INrLuENcE Surrace ror LONGITUDINAL Moment IN Stas 
at BC at Mip-Span. H = 5, b/a=02 
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Fic. B-15. INFLUENCE SURFACE For LONGITUDINAL MoMENT IN SLAB 
at AB av Mip-Span. H =2, b/a=02 
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Fic. B-16. Inrtupnce Surrace ror LonerrupinaL MoMENT IN Stas 
aT BC ar Mip-Span. H =2, b/a=02 
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AT Mip-Span. H = 5, b/a=0.1 
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Fic. B-18. InrLUENCP SurFACcE FoR MoMENT IN Bram B 
at Mip-Span. H = 5, b/a=0.1 
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Fic. B-21. Inruuence Surrace ror Moment In Bram B 
AT Mip-Span. H —2, b/a=02 
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Fic. B-22. InruueNcEe Surrace ror MoMENT IN BEAM C 
at Mip-Span. H = 2, b/a=0.2 
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Reinforced Concrete Knee Frames and Bakelite Models, by Frank E. Richart, 
Thomas J. Dolan, and Tilford A. Olsen. 1938. Fifty cents. 
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+Copies of the complete list of publications can be obtained without charge by addressing the 
Engineering Experiment Station, Urbana, IIl. 
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densing Unit Operated at Two Capacities, by A. P. Kratz, 8. Konzo, M. K. Fahne- 
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Reprint No. 17. Second Progress Report of the Joint Investigation of Con- 
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Garner. 1940. Forty cents. 

Bulletin No. 326. An Analytical and Experimental Study of the Hydraulic 
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ollar. 
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*A limited number of copies of bulletins starred are available for free distribution. 
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‘COLLEGE OF LiseraL Arts AND Sciences.—General curriculum with majors in the hu- 
manities and sciences; a new general curriculum with fields of concentration in 
mathematics and physical science, biological science, social science, and the humani- 
ties; specialized curricula in chemistry and chemical engineering; general courses 
preparatory to the study of law and journalism; pre-professional training in medi- 
cine and dentistry; curriculum in social administration. | 


CoLLEGE OF COMMERCE AND BusINESS ADMINISTRATION.—Fields of concentration in 
accountancy, banking and finance, commerce and law, commercial teaching, eco- 
nomics, industrial administration, management, marketing, and public affairs. 


CoLLece or ENGINEERING.—Curricula in agricultural engineering, ceramics, ceramic en- 
gineering, chemical engineering, civil engineering, ¢lectrical engineering, engineer- 
ing physics, general engineering, mechanical engineering, metallurgical engineering, 
and mining engineering. 

CoLLEece or AcricuLture.—Curricula in agriculture, dairy technology, floriculture, gen- 
eral home economics, nutrition and dietetics, and vocational agriculture; pre-protes- 
sional training in forestry. 


COLLEGE OF Epucation.—Curricula in education, agricultural education, home econom- 
ics education, and industrial education, The University High School is the practice 
school of the College of Education. 


CoLLecE oF FINE AND AppLieD ArTS.—Curricula in architecture, art, landscape architec- 
ture, music, and music education. 


CoLLecEe or Law.—Professional curriculum in law. 
ScHOOL oF JoURNALISM.—General and special curricula in journalism. 


ScHoot or PuysicaL Epucation.—Curricula in physical education for men and for 
women. 


Lisrary ScHooLt.—Curriculum in library science. 
GRADUATE ScHooL.—Advanced study and research. 


Summer Session—Courses for undergraduate and graduate students. 


University Extension Division —Courses taught by correspondence, extramural courses, 
science aids service, speech aids service, and visual aids service. 


Colleges in Chicago 
CoLLecE oF Dentistry.—Professional curriculum in dentistry. 
CoLLEGE oF Mepicine.—Professional curriculum in medicine. 
CoLLEcE OF PHARMACY.—Professional curriculum in pharmacy. 


University Experiment Stations, and Research and 
Service Organizations at Urbana 


AGRICULTURAL EXPERIMENT STATION BurEAU OF COMMUNITY PLANNING 
ENGINEERING EXPERIMENT STATION BuREAU OF EDUCATIONAL RESEARCH 
EXTENSION SERVICE IN AGRICULTURE BuREAU OF INSTITUTIONAL RESEARCH 
AND Home Economics Rapio Station (WILL) 
BureAvu oF EconoMic AND BUSINESS UNIVERSITY OF ILLINOIS PRESS 
RESEARCH 
State Scientific Surveys and Other Divisions at Urbana 
STATE GEOLOGICAL SURVEY Strate Diacnostic LaBporaTory (for 
State NaturAL History SURVEY Animal Pathology) 
STATE WATER SURVEY U. S. SoysEAN Propucts LABORATORY 


Por general catalog of the University, special circulars, and other information, address 
Tue REGISTRAR, UNIVERSITY OF ILLINOIS 
Ursana, ILLINoIs 


